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EXECUTIVE SUMMARY

1. Purpose of the Site Visit

The first llisu CoE site visit, which took place marly December 2007, had the
following main purposes:

To establish a working contact between CoE andSib-Committees on
Resettlement, Cultural Heritage and Environment-E§GSC-CH, SC-E) and
PIU and its respective sub-groups.

To gain a first (at least for the international estp involved) direct impression
of the project area through site visits.

To address cross-cutting issues among the SCs.

To check on and discuss with PIU all pending issafdsigh priority in relation
with the implementation of FAM-TOR.

To inform PIU and DSI on any problems encounteesd] to assist in finding
solutions.

These aims have been met by this firs site visit.

2. General CoE Topics

The two main points to be discussed here shorthcem PIU and the organisation of
future CoE site visits.

During the site visit all three SCs came to thectasion that PIU was not yet operating
in the way that is required for a timely and smoiatplementation of its numerous and
not always easy tasks. The reasons for these shartgs were identified mainly as
being the following:

Insufficient human resources and especially a tddenior experienced staff for
a number of important topics.

Work overload especially of senior and experienstdf, who besides their
obligations in llisu PIU still have to fulfil othetuties.

Lack of information on specific obligations, andpesially on the FAM-TOR
which bring some new and unfamiliar obligationghe project implementation
process.

Inadequate decision taking processes.

In view of this, one of the central recommendatitmPSI is to improve the situation of
the PIU in order to meet the requirements (humasouees, budgetary issues,
administrative structure, information flow etc.).
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The CoE is grateful for the good organisation @& #ite visit and recognises that this
was not an easy task, among other reasons due t&iz# of the group and due to the
requirements concerning security.

In the future, most CoE site visits will probablgtrbe missions of the entire CoE, but
rather they will be organised by the different S@sd be more focussed on their
specific needs. This will make the task of orgargsihe logistics easier. It will also be
important to limit the size of the groups goingthe field (accompanying non-CoE
persons) to the absolute minimum required. It ai$lo be important to hold a starting
meeting in Ankara prior of going to the field, fdiscussing all pending matters.
Furthermore, relevant information like quarterlymitoring reports, updated plans, etc.)
will have to be provided to the CoE before the sisgts. All these measure will make
the site visits more effective.

3. Organisation of SC-E Work

The Sub-Committee on Environment (SC-E) is dealutp the Environmental Terms
of Reference (E-TOR). These can roughly be groupé&do main categories, namely

* TOR dealing with waste water, waste water treatmeater quality and related
issues, and

« TOR dealing with biodiversity, as well as those lohgp with general
environmental management, health and related aspect

Within the SC-E, the responsibilities for these tyvoups are divided among the experts
as per their expertise. Prof. Saatci is the resplengmternational expert for waste water
and related issues, Dr. Zwahlen is responsiblebiodiversity and the remaining
aspects.

A list of all E-TOR was prepared on beforehand ast to PIU, with a clear
prioritising of the individual TOR, and mainly idiflying those who need an immediate
effort. The discussions with PIU concentrated therthese urgent points.

4. Waste Water and Related Topics

During the site visit, data to estimate pollutiavads from the point and non-point
sources was collected. Two of the main contritsitdrpoint pollution sources: Batman
and Diyarbakir cities were studied.

Diyarbakir wastewater treatment plant does not ramutrogen and actually does not
even nitrify and can only remove about 40% of tlaebon. It consists of primary
treatment (pumps, coarse and fine screens, aegatecchambers and preliminary
clarifiers). The primary sludge is sent to anaerabgesters. The plant suffers from grit
collection problems at the entrance of the plamt was shut down for modifications
during the time of visit. The Diyarbakir wastewateas being directly discharged into
the Tigris River even without preliminary treatmenhe tests conducted by the WWTP
laboratory are inadequate to measure the polllbads released to the Tigris River.
The laboratory staff was informed about the testguired and cooperation of the
WWTP laboratory with the DSI regional laboratorysaestablished.
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Batman wastewater treatment plant is at the planstage. The feasibility reports
shown to the team at the Municipality indicates ttheaery little wastewater
characterization was carried out and the procdssted is the same as the Diyarbakir
WWTP. Thus, if constructed as it is now plannedrehwill also be a significant
pollution load from Batman city.

Batman Tupraindustrial plant was also visited. Suggestionsrtprove the wastewater
treatment plant of TUpgavere made. The plant is not a major contributopalfution,
however some modifications in the operation ofglaat are required.

Maps showing the sampling points of DSI were olgdinThe sampling site selection
(before and after the treatment plant or point lthsges and between the non-point
zones) required for this study was explained to &8l the chemical and physical tests
required were explained. The laboratory staff wdsrmed about the tests required to
estimate the pollution loads.

Visits to local departments of the Ministry of Agmiture were paid to get data on the
kind and amount of fertilizers applied, and theetyh crops grown in the region.

5. Biodiversity and Related Topics

Those E-TORs which were identified as being of mglerity were discussed in detail
with the PIU-E. They are mentioned here shortly.

TOR E-13: Terrestrial biodiversity survey: the survey needs to start in March 2008
and will have to cover a whole year cycle. Sincesnope of work for this study had
been prepared yet, the expert prepared a drafesaiowork, which was then discussed
with PIU in detail.

TOR E-16: Aquatic biodiversity survey and monitoring: here as well, no scope of
work was available at the time of the site visiheTexpert provided an outline of a
monitoring program and discussed this with PI1U.

It is important to point out clearly, as was saidtbe occasion of the site visit wrap-up
meeting in Ankara on December 10, 2007, thédilare to start these investigations
in early March 2008 as the latest could mean thathe start of construction work
would need to be postponed by one yean order to meet the FAM requirements.

By December 18, 2007, PIU submitted a draft scdpeook for this study to the expert,
who commented it on the same day. It is now importiaat this study is contracted out
in January 2008, for the field work to start in iain order to meet the deadlines.

TOR E-19/20/21: Diseasesplans must be ready at the onset of the main artin
work. Nothing ahs been done in this respect sosfaithere is a high urgency as well.
Input from external experts might be required (&g.the HIV/AIDS prevention plan,
which is a new and potentially sensitive topic éodealt with adequately).

TOR E-24: EMP: relevant sub-plans must be ready before the siArmain
construction work, which might be as early as MayJone 2008. It is of high
importance that this work starts as soon as pasdibiaft sub-EMPs must be ready and



llisu Hydropower Project, Turkey Page D
Sub-Committee on Environment: Final Report February 13, 2008
llisu HEP CoE

submitted to the SC-E before the next site vishijcl is tentatively scheduled for late
April or early May 2008.

6. Main Conclusions

The following are the main conclusions and reconuhagons concerning E-TOR
(biodiversity and related aspects) resulting frome fiirst site visit carried out in
December 2007:

 PIU-E must have the required staff, budget, capa@iberation from other
duties) and competence (to make decisions) foyicayout the important work
assigned to it. This is a conclusion reached faf-B) but equally applicable to
PIU as a whole, since other experts and sub-comesithave come to the same
conclusion. Without a strong and capable PIU ircgla is difficult to see how
DSI could possibly comply to the obligations takduring the FAM-meeting.
Institutional strengthening and capacity buildirfigand within PIU must be seen
as a priority measure, since the implementation ablf other measures,
irrespective of the subject, depend directly on $e to this also the
recommendations of the other Sub-Committees.

» Concerning water quality issues the following dre main conclusions:

o0 It was not possible to visit Siirt area during thite visit. There is a need
for Environmental “Water Quality” CoE to visit ti&dirt area.

o0 The Batman WWTP project should be reconsidered aorcected. A
WWTP capable of removing C, N, and P should be tcocigd.

o The Diyarbakir WWTP is one of the main point sosroé pollution in
the area. The treatment plant should be upgraded.

0 A proper WWTP is under construction in Siirt. THarg will remove C,
N, and P and the municipality will be able to ficarthe operation and
maintenance costs of the WWTP.

o DSl is measuring important water quality parame#tnsumerous points
along the Tigris River. Additional parameters sashTKN need to be
measured.

0 Most of the TORs have not been accomplished.

o Itis recommended that DSI transfer the responsilof carrying out the
details of the TORs to one or more private commnxs| should also
form a group dedicated solely to the Ilisu project.

» Biodiversity surveys (TOR E-13 and E-16): it isutmost importance that these
studies start in early March 2008. With the prepanafor the scope of work for
these studies accomplished during the site vigitsarbsequently by PIU (draft
submitted to and commented by the expert on Decerh8g 2007), timely
allocation of this assignment to a suitable comsgltompany is possible (aim:
January 2008). In this case, preparation for fietdk can start in February, so
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that field work can actually start in early Marcb08. In this way, the tight time
schedule (start of surveys before start of majoistraction works) could still be
met. It should be noted that these studies are on the itcal path of the
project.

* EMP sub-plans (TOR E-24): at lest the most critaas related to activities on
the construction sites (waste water treatmentagmand handling of hazardous
substances for prevention of water pollution; sel@ste management; worker's
health management plan) must be ready before @ftdatte main construction
work. Here as well, the time schedule is very tigimd work must start
immediately. The draft plans have to be ready amd ® the CoE for comments
before the next site visit of the SC-E, tentativebheduled for April or early
May 2008.These plans are also on the critical path of the pject.

» Health related plans (TOR E-19/20/21): since sofmthese plans have to be in
place at the start of the main construction wohis tssue also has to be dealt
with rapidly. It might be advisable to seek inpudrh a qualified specialist in the
field, especially for the preparation of the HIVI?$ prevention plan.

The following two Tables summarise the situationaarning the E-TOR.

Table 1 provides a complete list of TORs with Phdl aorresponding CoE tasks (both
abbreviated), as well as indications on start amtpietion dates, and indications on
tasks already completed.

Table 2 provides a list of those TOR which need ediate action at the present time.



llisu Hydropower Project, Turkey
Sub-Committee on Environment: Final Report

Page F
February 13, 2008

llisu HEP CoE
Table 1: List of E-TORSs indicating main milestones and deadlines
No. Task PIU Task CoE Comment and Priority
E-1 Information on waste water treatment plant$\(T¥) E-1: Completed
EC-1A | a) Review the information EC-1Aa: Completed
b) Check on the work progress made in constru¢tiegVWTPs EC-1Ab:Completion before impoundment starts
EC-1A: Report on completed at least 11 months kestart of
impoundment
EC-1B | a) Review the performance data of WWTP obtaineth fitee EC-1B Commencement after start of operation of WWTP
municipalities through PIU via their members on@uk. EC-1Ba: Annual review
b) Check performance of plants EC-1Bb: within 10 days of receipt of data
E-2 3-staged WWTPs in Diyarbakir, Siirt and Batman E-2: Completion before reservoir impounding starts
E-3A | Submit an estimation of water quality EC-2 Review results E-3A: Completed
E-3B | Modelling of water quality and stratification ofetieservoir Assist PIU in developing mitigation measures, chetk E-3B:Up to 3 Years from final commitment
implementation of measures. EC-2: Completion before final commitment
E-4A | Confirm variable water intake. of HEPP E-4A: Completed
E-4B | Evaluate and implement appropriate mitigation messsu E-4B: Commencement asap; Evaluation of measurésnv@tmonths of
rough estimate or modelling has shown that watatityuwvill not be
sufficient. Completion: Implementation of Measurneghin 2 years from
evidence (estimate or model)
E-5 Implement necessary additional mitigation messto enhance [EC-3 | Assist in developing appropriate mitigation meas; check on the | E-5: Commencement immediately after evidence
water quality. progress of implementation. Completion: Report on measures to ECAs: within 2ithafter
information on negative water quality was identifie
Implementation time schedule: in agreement with E&Ad CoE
EC-3:Commencement immediately after evidence antpbéetion at the
end of repayment period
E-6 Report periodically on the irrigation in theadament area EC-4 | Review reports First Report by 2. quarter 2008, yearly reports duing life span of
project
E-7 Best Management Practice (BMP) for agriculaneapplied EC-5 Assist PIU/GAP in developing BMP Commencement immediately after evidence. Implentiemt& months

plan of activities to implement BMP

Check on the progress of implementation of measures

after evidence

Completion: Increase becomes known before impountrBP in
place before impoundment; Increase becomes knawniafpoundment|
within 2 years after evidence.
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No. Task PIU Task CoE Comment and Priority

E-8 | Inventory of the wild dump sites in the resérasea; detailed E-8: Commencement asap. Inventory: commence 2 morgtafter

implementation schedule (milestones and deadlines).

final commitment.
Completion: Plan 3 years before start of impoundmierplementation:
2 years before reservoir impounding

EC-6 Assist in developing measures. EC-6: Commencement: when inventory is completed.
EC-7 Check on implementation of mitigation measures. EC-7: Commencement: asap.
E-9 Siirt dump site is rehabilitation and replacame Commencement asap. Implementation plan: 2 yeasfafal
commitment. Completion: before reservoir impounding
E-10 | Minimal water flow of 60 m3/s during impoundnt and EC-8 Check the monitoring results of water flow. Coemoement: start of impoundment
operation Completion: Through out life time of HEPP
E-11 | Zero flow during impoundment not more thare$«d EC-9 Assist in developing measures; check on impleatem First phase of impoundment
E-12 | Expert’s opinion on minimal flow of 60 m3/schpero discharge. [EC-10 | Comment. Completed
E-13 | Inventory of threatened and key species aidaand flora. EC-11 | Review inventory Analysis of available information completed
Start of Inventory March, 2008; Report April 2009
EC-11: Review and comment to ECAs 1 month afterpetion of
study.
E-14 | Develop adequate mitigation measures bas@u/entory EC-12 | Assist in developing mitigation measures Commencement after inventory. Plan ready 4 yeaeos fr start of
EC-13 | Check on work progress of measures impounding. Implementation 3 years before reservofrounding.
E-15 | Plan of completion, duration, and budget i Survey EC-14 | Review. Completed
E-16 | Study of Tigris fish species; pre-constructiconstruction and  [EC-15 | Review Start of Inventory March, 2008; Report April 2009
operational phase Duration: 5 years after impoundment (with yearlyaetg
E-17 | Identification of appropriate sites for reltoa of plants and EC-16 | Assist in identifying appropriate sites and meas Commencement during E-13 study. Compleliamtification of sites/
animals and for creating new habitats. study: 3 years before start of impoundment
E-18 | Preparation of relocation sites EC-17 | Check on progress Commencement after study (E-17). Implementation:g&test 3 years

before start of impoundment.
Completion: Acquisition: 2 years before start opoundment
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No. Task PIU Task CoE Comment and Priority
E-19 | Define measures and actions for assessmevgtef borne EC-18 | Assist Completion before start of main dam construction wek. Start
diseases. March 2008
E-20 | Assess the occurrence of malaria and othesrwsatne diseases; [EC-19 | Assist. Commencement of assessment: start of main dam consttion.
develop a catalogue of measures to prevent aedserof water Catalogue of measures asap
borne diseases in the project area Completion: Assessment : after 3 year of operation
Catalogue of measures: 6 month before impoundment
E-21 | Conducting a Prevention Programme for Malanid HIV/AIDS. [EC-20 | Check on the work progress Commencement: start of main dam construction. Implgation:
through out life time of HEPP
E-22 | Submit a satisfactory Dam Safety Concept dfioly emergency [EC-21 | Review and comment Completion at least 1 year before start of impousim
and evacuation plans.
E-23 | Conduct a topographical study to determinegtbend elevation gEC-22 | Review and comment Completion. 2 years before start of impoundment
houses in Tepe
E-24 | Submit EMP/EAP EC-23 | Assist in preparing an acceptable EMP/EAP (ENER) a) completed before final commitment
a) Framework EMP for b) Start : March 2008. No work/activity will commence before the
b)Detailed Sub-EMPs respective Sub-EMP is in place.
E-25 | Submit updates of EMP when necessary EC-24 | Decide on the necessity of EMP updates. Wheassary
E-26 | Implementation of llisu project in complianegh EMP/EAP Start: immediately.
Completion: End of repayment period
E-27 | Update budget plans for the project Completed
E-28 | Monitoring of water quality EC-25 | Check the monitoring reports Completion: Ongoing during guarantee period
E-29 | Measure the water flow below dam daily. Commencement: Start of impoundment
Completion: Ongoing during guarantee period
E-30 | During impoundment PIU will record the timezefro discharge Commencement: Start of impoundment

Completion: End of impoundment
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No. Task PIU Task CoE Comment and Priority
E-31 | Monitor fauna (e.g. bird species) after consinising Commencement: after commissioning

C: Completion: Ongoing during guarantee period

E-32 | Monitor aquatic ecosystem and the fish afb@nmissioning. Monitoring: After start of operation of the dam
Establishing Parameters: 1 year before impoundment
Monitoring: end of repayment period

E-33 | Monitor the development of relocated flora &ntha Commencement: 6 months before relocation
Completion: Ongoing during guarantee period

E-34 | Conduct a monitoring program of malaria ariteptvater borne Commencement: With impoundment

diseases Completion: Ongoing during guarantee period

E-35 | Inform CoE on implementation of the EAP/EMP EC-26 | Check on implement Commencement: Implementation of EAP / AMP
Completion: Ongoing during guarantee period

E-36 | Inform CoE on monitoring results EC-27 | Report to ECAs on work progress and implementat Commencement with monitoring

Completion: Ongoing during guarantee period
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Table 2: E-TORs requiring immediate action by PIU

No. Task PIU Comment and Priority

E -2 | 3-staged WWTPs iDiyarbakir, Siirt and Batman The raw water characteristics (BOD,COD, SS, TKN,
NH4N, TP temperature),the effluent water quality
(BOD,COD, SS, TKN, NEN,TP,temperature) of
Diyarbakir WWTP, the upgrading required for the
Diyarbakir WWTP to produce effluent that obeys Eig
discharge standards for sensitive zones must h@isdp
before the end of October 2008.
The following information must be supplied by thedeof
October 2008:

« Feasibility studies of Batman Wastewater
Treatment Plant .

« Up to date information on the Siirt wastewater
treatment plant which is under construction .

* The wastewater quantities of Bismil & Silvan .

E-3B | Modelling of water quality and stratification ofetieservoir * Purchasg Of_ TKN equipment for_ the measure.n
of organic nitrogen and ammonia concentratio
by the end of February 2008.

« Grab sampling every two weeks on the sites
decided with PIU by the end of March 2008.

* Flow rate measurements on the sampling poin
by the end of March 2008. (These measuren
should be as frequently as possible. At least
measurements once every two weeks are
required. The purpose is to find the flow rates
point pollutant sources and the Tigris River to
able to make pollutant mass balances)

* A map of the zone that shows the types and a
of crops grown by the end of June 2008.

e The amount of fertilizers used in each zone by
end of September 2008.

* Run-off estimation for each of the area under
study by the end of June 2008.

e The number of metered costumers and the water
tarrifs of the above mentioned cities by the end of
June 2008.

e The amount of water “unaccounted for” and
amount of water pumped to the city by the eng
June 2008.

e The cost of water treatment (if any) and
distribution by the end of August 2008.

e The Number and cost of personnel related to
water services. by the end of June 2008.

E-6 Report periodically on the irrigation in theatament area First Report by 2. quarter 2008, yearly reports duing life span of
project
E-8 | Inventory of the wild dump sites in the reséravea; detailed Commencement asap. Inventory: commence 2 months eftfinal
implementation schedule (milestones and deadlines). commitment.
Completion: Plan 3 years before start of impoundrmremplementation:
2 years before reservoir impounding
E-9 Siirt dump site is rehabilitation and replaceme Commencement asaplmplementation plan: 2 years after final

commitment. Completion: before reservoir impounding
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E-13

Inventory of threatened and key species afdand flora.

Analysis of available information queted
Start of Inventory March, 2008; Report April 2009.

E-16 | Study of Tigris fish species; pre-constructiconstruction and Start of Inventory March, 2008; Report April 2009
operational phase Duration: 5 years after impoundment (with yearlyaes

E-19 | Define measures and actions for assessmevatef borne Completion before start of main dam construction wek. Start
diseases. March 2008

E-20 | Assess the occurrence of malaria and otharbatrne diseases; | Commencement of assessment: start of main dam consttion.
develop a catalogue of measures to prevent aedserof water | Catalogue of measures asap
borne diseases in the project area Completion: Assessment : after 3 year of operation

Catalogue of measures: 6 month before impoundment
E-24 | Submit EMP/EAP a) completed before final commitment

a) Framework EMP for
b)Detailed Sub-EMPs

b) Start : March 2008. No work/activity will commence before the
respective Sub-EMP is in place.
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1.2

1.3

GENERAL COE ISSUES

Introduction

This first part of the Report covers a few issuascerning not the SC-E, but the CoE as
a whole. Some points mentioned here might be a¢sdt avith in the Reports of the
other two Sub-Committees (SC-R and SC-CH).

PIU

The PIU was constituted in autumn of 2007; it weesspnt at the October meeting held
in Zurich. However, a number of persons who paéted in Zurich were no longer

involved in PIU activities in December, which iseomdication of the fact that the PIU

was — or still is — in the process of being insitoalised.

During the site visit all three SCs came to thectusion that PIU was not yet operating
in the way that is required for a timely and smoatiplementation of its numerous and
not always easy tasks. The reasons for these shartgs were identified mainly as
being the following:

» Insufficient human resources, and especially a lckenior experienced staff
for a number of important topics.

» Work overload especially of senior and experienstdf, who besides their
obligations in llisu PIU still have to fulfil othetuties.

» Lack of information on specific obligations, andoesially on the FAM-TOR
which bring some new and unfamiliar obligationdhe project implementation
process.

* Inadequate decision taking processes.

In view of this, one of the central recommendatitmPSI is to improve the situation of
the PIU in order to meet the requirements (humasouees, budgetary issues,
administrative structure, information flow etc.).

Like other issues, this report was also raiseddisclissed during the site visit wrap-up
meeting in Ankara, of December 10, 2007. PIU aampghese points and made a
commitment for increased efforts in this respect.

Site Visit and Lessons Learned for Future Site Viss

The first site visit took place in early Decemb802, a number of attempts for carrying
out earlier site visits having failed for differergasons (related to delays in finalising
the main contracts for the llisu HEP Project).

The CoE highly appreciates the efforts made by &%l PIU for making this site visit
possible, and is aware of the problems that hd tovercome. In the light of this entire
situation, the site visit certainly was a succé$svertheless, a number of issues have
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been observed that have to be discussed in orderpimve the performance of future
site visits. These points are listed and discubsiedly as follows:

The first site visit, for a number of reasons, wasried out by the entire CoE
(all three SCs) simultaneously. This was certaiglyod for allowing an
exchange between the different groups, for covesimgjdiscussing cross-cutting
issues, and for getting some insight in the corgarhthe other SCs. The
disadvantage of this was the size of the groups Tdaused some logistic
problems (which were all solved to perfection thaid the organisers from PIU
and their supporting staff from the Consortium)J #reduced the effectiveness
of the field visits (an effect which was exacerlabg the security situation and
the need to be accompanied, at least in some phiise project area, by a
military escort). In the future, the SCs will mgsbbably organise individual
site visits according to their specific agendas aerdds. This will make the
organisation of such a visit easier and will hofigflead to more flexibility in
the field. Still, a few site visits of the entireoE might still be required; this
could be, for instance, one site visit every secgeat.

The group size was a problem still in another whg: entire party numbered

approximately 60 persons, 15 of which were CoEl(iag one representative

of the ECAS). For the first meeting of the SC-Ehaits PIU counterparts alone,

22 persons were present. In future site visits ¢inoup size should be reduced
considerably. It will probably be better and mofiecent for each SC to have a

first PIU meeting in Ankara for being briefed orceat developments, where all
persons involved will be able to participate, amehntto go to the field as a small
group, which would be restricted to the expertsnitbelves and a few

representatives of the PIU (and, potentially, oheot entities as e.g. the
Contractor, but in any case limited in number). Tieeds of the respective SCs
will have to be taken into consideration for theid®n on the composition of

this group.

A number of official meetings were held during thige visit (with district
governors and town majors). While this is certaimhportant, not at least for
achieving a transparent process including stakengddrticipation, here again
on future occasions it will probably be more effeetand efficient to carry out
such meetings with a much smaller group of paricip.

The problem of group size became apparent espeoialbne occasion: for the
site visit to the dam site CoE was informed thdtete were 10 seats in the
vehicles, 6 of which were already occupied, leavimpm for four CoE
members”. The CoE (in this case SC-E and SC-CH)thewl to insist that CoE
experts must have priority on this occasion. Takihgse experiences into
account will certainly help in making future sitesits not only easier from a
logistic point of view but also more effective.



llisu Hydropower Project, Turkey Page 3
Sub-Committee on Environment: Final Report February 13, 2008
llisu HEP CoE

2 SUB-COMMITTEE ON ENVIRONMENT (SC-E)

2.1 Main Topics and Structure of the Report

The main objective of the work of the CoE is to ewise the implementation of the
lisu HEP in order to make sure that it is madeasctordance with the Terms of
Reference as agreed during the Final Assessmentinggghe so-called FAM-TOR),

which cover the aspects of Resettlement, Cultueslttlge and Environment.

The Sub-Committee on Environment (SC-E) is dealintp the Environmental Terms
of Reference (E-TOR). These can roughly be group&do main categories, namely

* TOR dealing with waste water, waste water treatmeater quality and related
issues, and

» TOR dealing with biodiversity, as well as those lohgp with general
environmental management, health and related aspect

Within the SC-E, the responsibilities for these fgvoups are divided among the experts
as per their expertise. Prof. Saatci is the resplenmternational expert for waste water
and related issues, Dr. Zwahlen is responsiblebiodiversity and the remaining
aspects.

When looking at the TOR, it is quite evident that all are of the same urgency and
have the same priority. So e.g. some will haveetantiplemented at the time of the first
filling of the reservoir, which is still about 7 ges in the future. Others will have to be
dealt with during the construction phase, and tieesmple time to address these topics.
A few, however, need to be done or at least stavti some considerable immediate
input, before the start of the main constructiomkyand these are the E-TOR with very
high priority. In order to make the site visit dteetive as possible, a list of all E-TOR
was prepared on beforehand and sent to PIU, wilea prioritising of the individual
TOR, and mainly identifying those who need an imiaedeffort. The discussions with
PIU concentrated then on these urgent points. T@teof TOR with comments on
urgency and indicating the responsible expertasigied in Annex A2.2.

The Report is structured according to the main gsoas mentioned above, i.e. Water
and Biodiversity.

2.2 Site Visits

221 Schedule of the First Site Visit

For the SC-E, the first site visit lasted from D&cto 11, 2007, according to the
schedule as shown in the following Table.
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Table 2-1: Schedule of the SC-E site visit
Date Day Activity
2-Dec-07 Sunday Arrival in Ankara, Accommodation in Ankara at Hotel Ankara Hilton
Travelling to Batman, accommodation in Batman.
3-Dec-07 Monday
18:00 - 22:00 / Meeting in Batman at Hotel Asko / Common Dinner
09:30 - 12:00 / PIU/DSI-CoE-ECA Meeting in Batman (separate meetings of SCs with
the respective PIU groups).
4-Dec-07 Tuesday 14:00 - 16:30 / Meeting with Batman Governor and Mayor.
Accommodation in Batman.
Full day: Yanarsu — Garzan, Reservoir Area (SC-R, SC-CH and SC-E, Biodiversity).
5-Dec-07 Wednesday |Batman WWTP (SC-E, Waste Water).
Accommodation in Batman.
Full Day / Hasankeyf (all SCs); site visit and meetings with Governor, Mayor and Mulfti).
6-Dec-07 Thursday o
Accommodation in Batman.
SC-E (Waste Water) and PIU-E: Dicle University (Diyarbakir) and Diyarbakir WWTP.
7-Dec-07 Friday SC-E (Biodiversity): Dam area and surroundings.
Accommodation in Batman.
Visit of reservoir area between Batman and Bismil.
8-Dec-07 Saturday Travelling to Diyarbakir and onwards to Ankara.
Accommodation in Ankara at Hotel Ankara Hilton.
9-Dec-07 Sunday Preparation of DSI-ECA Common Meeting.
Full day: Evaluation Meeting / PIU/DSI-ECA-CoE-IC-ECS; morning session: providing a
10-Dec-07 | Monda short overview of main points, observations, identified problems and urgent activities to
Y be taken, by SC chairpersons; afternoon session: detailed discussion of points raised in
the morning, definition of actions to be taken.
Discussion with PIU-E: definition of scope of work of biodiversity studies to be started
11-Dec-07 | Tuesday urgently.
Travelling back to Zurich.
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The following Figure provides an overview of theoject area, indicating the main
localities. Note that llisu village (as all of temall villages in this area) is not indicated
on this map. This village, and the dam site, iseasible by a dirt road from the village
called Dargecit.
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Figure 1-1: Map of the project area
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3 WATER QUALTIY AND WASTE WATER
3.1 Priorities
The following were the main objectives of this tisi
1. To collect information on point sources of pollutio
2. To collect information on non-point sources of pttn
3. To assess the existing wastewater treatment platite region.

4. To gather information about the wastewater treatmkmts to be constructed in the
future

5. To visit and inspect the Ilisu Project region.

3.2 The Site Visit
Table 3-2: The activities of the Water Quality Grou  p are summarized in the following table.
Date Activity

03.12.2007 | Site visit: travelling to Batman, CoE/PIU meeting

04.12.2007 | CoE meeting (review of TORs, general progress evaluation)

05.12.2007 | Field trip to Garzan; meeting with Batman municipality (engineering staff);

meeting with Batman office of Ministry of Agriculture

06.12.2007 | Field trip to Hasankeyf; field trip to Bismil and Silvan (Diyarbakir);
meetings with municipalities of Bismil and Silvan;

meeting with Bismil Branch of Ministry of Agriculture; CoE meeting
07.12.2007 | Field trip to TUPRAS WWTP, meeting with technical staff at TUPRAS;

Meetings with Staff of DSI headquarters in Diyarbakir,
Staff of the local Office of the Ministry of Agriculture of Diyarbakir, and

Environment/Water Quality Group

08.12.2007 | Diyarbakir WWTP visit; meeting with staff of Diyarbakir municipality;

site visit to Dicle river to observe wastewater discharge points.

3.21 Information Obtained

Information regarding the following was sought lyefand during the site visit:

1. Agricultural activities in the region, including ghtypes of crops, types and
guantities of fertilizers used, types of insectsdpesticides, herbicides and other
agricultural chemicals used in the watershed zone.
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2. Point sources of pollution: wastewater collectiorstems, wastewater discharge
points, flow rates and wastewater characteristicBatman, Diyarbakir, and Siirt
regions.

3. Existing wastewater treatment plants (WWTPSs), tnegit processes used, analysis
of raw and treated wastewaters, flow rates. Inféionaregarding the Diyarbakir
WWTP was obtained during the site visit.

4. Wastewater treatment plants planned for the futBrecesses considered and/or
selected, planned capacities, degrees of treatrDamuments regarding Siirt and
Batman WWT plants were received before the sité. \ksirther information about
Batman WWTP project was gathered during the vigitBatman. The Batman
WWTP has not yet been constructed, whereas thigp&iint is under construction.

3.2.2 Contacts with PIU
Several meetings were conducted with the followRhld members.
Table 3-3: PIU members

Name Organization Function in Project

Ozlem Akyel Ministry of Env. & Forestery PIU-E

Veysi Kanat D$ PIU-E

Meral Elverdi Ministiry of Agriculture PIU-E

Fikriye Baltaci D$ PIU-E

Ercan Direkgi D$ PIU-E

Ersin Biltekin Ministry of Env. & Forestery PIU-E

Ramazan Kilig DS PIU-E

CahitSener DS PIU-E

Abdurrahim Kartal D$ PIU-E

M.Sait Tahmisciglu DSI PIU-E

S.Pelin Celtemen OsS PIU-E

Nermin Anul DY PIU-E

Dilek Gliler DY PIU-E

M.Suphi Ozer GAP-BK PIU-E

Seyfi Parlak D$ PIU-E

These PIU members were divided into two groups, gnoeip on biodiversity, and the
other on water quality & pollution sources. TORsreveeviewed and the state of
progress made so far was assessed in the firsinge&he water quality group was
organized into three study groups. The followingeveelected as group leaders for the
purpose of collecting information and establishtoghmunication with the CoE:

1. Meral Alverdi (agricultural activities; non-poinbsrces)

2. Ozlem Akyel (point sources and wastewaters)

3. Ersin Biltekin (solid waste disposal sites and searof leachate)
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Using Simple Nutrient Balances to Estimate the Nutents Discharged into the
Tigris River

The following were discussed and ascertained duriagtings with the PIU:
Sampling:

DSI has been measuring some water quality paramateund the Dicle (Tigris) River
Site. These parameters are:

pH

SOy Sulfate

SS: Suspended Solids

Total Hardness

T: Turbidity

Ca: Calcium

ClI: Chloride

Col: Coliforms

EC: Electrical Conductivity

K: Potassium

M-Al: Methyl Orange Alkalinity
Mg: Magnesium

Na: Sodium

NH4-N: Ammonia Nitrogen
NO,-N: Nitrite Nitrogen

NOs-N: Nitrate Nitrogen

P-Al: Phenol Phtalein Alkalinity
Fe: lron

In some of the wells and drinking water resour€¥3D, E-Coli, Total Coli, As, Cd, Cr,
Cu, Hg, Pb, Zn, and Total Pesticides were measwied a year.

Unfortunately, among the parameters measured onTimes stations, some of the
pollution indicators such as: B@DCOD organic Nitrogen, Polyphosphates and Total
Phosphorous were not included and they were nosuned at the points required.

During the meetings, the following parameters werpiested from DSI:
Physical Parameters:

Flowrate, ni/s
Temperature
Turbidity

Color

SS: Suspended Solids

Chemical Parameters:

Fe: Iron
Mn: Manganese
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Carbon

BODs: Biochemical Oxygen Demand
COD: Chemical Oxygen Demand

Nitrogen
NH4-N: Ammonium Nitrogen
Org-N: Organic Nitrogen
NOs-N: Nitrate Nitrogen
Phosphorous

TP: Total Phosphorous
P,Os: Polyphosphates

Biological Parameters:

Faecal Coliform
Total Coliform

The main point sources that contribute to the Siiver are indicated in Figure 3-1
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Figure 3-1: The main point sources that contribute to the pollution of the Tigris River
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Figure 3-2: Simplified sampling sites model for calc ulating point and non-point sources

The “critical sampling stations” are the statiohattwill give an idea about the non-
point and point pollution sources. Some examplethe$e water sampling stations are
shown in Figure 3-2.

Q, River-Down

Stream
BOD
TN
TP
| 1 = \WWTP
Q-Raw Water Q-Treated
BOD Water Q, River-Up
TN BOD Stream
TP N BOD
TP TN
TP
Figure 3-3: Simple mass balance of nutrients from a point source

Figures 3-2 and 3-3 show how the mentioned measmenwill be used to obtain an
idea about point and non-point sources. Points d 2nin Figure 3-3 will the
performance of the WWT plants. Points 3 and 4 guFe 3-3 will indicate the pollution
contribution of the WWTP effluent. Any change interaquality parameters between
points sources (e.g. from point 5 to 7 in Figur@)3will give information about the
contribution of non-point sources. This methodolaggs explained to the PIU during
our numerous contacts with them during the sit&.vithe PIU was also advised to
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carry out ditch experiments to study the pollutioeffects of agricultural activities
(non-point sources).

3.2.3 Field Observations
1. Observations at the Diyarbakir WWTP

The WWTP in Diyarbakir aims the preliminary/primaimgatment of the municipal

wastewater of Diyarbakir and the production of ggen the form of methane gas from
the settled sludge. This plant was built with tkading supplied by KfW and was
unfortunately based on an incorrect process chdiee.plant removes only about %40
of suspended solids and BOD (biochemical oxygenashenof the wastewater and the
effluent is not of sufficient quality, not even isfting the secondary treatment
standards. The flow diagram of the WWTP is givethimfollowing figure.

S o - i o effluent
crev oars: ine ri rimary
— > > > > i on >
pumps screens screens chambers| | Sedimentation
sludge
Dewatered v
sludge Belt filter Anaerobic Gravity
<«— press < digesters < thickener
l methan

The Diyarbakir WWTP consists of the following upjerations and processes: Screw
pumps to raise the wastewater up to 6 m; coargessr(with 6 cm openings) for the
removal of large objects; fine screens (with 6 mperongs) for the removal of finer
objects; four grit removal tanks for the removahefvy inorganic solids; four primary
sedimentation tanks for the partial removal of aigaolids. The wastewater from the
sedimentation tanks is discharged into the Dialerrivithout any further treatment. The
settled sludge from the primary sedimentation taskgimped to two gravity thickeners
to decrease the water content of the sludge. Tibkethed sludge is then pumped to two
anaerobic digesters wherein the sludge is decordpbse anaerobic bacteria and
methane is generated. The sludge age in the digdastabout 34 days. The methane
generated is stored in a 335G storage tank. Any methane in excess of the storage
capacity is burned. The digested sludge is furtteated with two belt filter press units
to obtain %20 solids concentration. This dewatesledige is stored in sludge drying
beds, subsequently to be hauled to land dispasal @ia trucks.

This treatment plant must be upgraded by the amditdf aeration, biological
phosphorus removal, and final clarifier units feled by a disinfection facility.
Ultraviolet (UV) disinfection will appropriate fosuch a wastewater treatment plant.
Current, none of the primary pollutants carboniogién, and phosphorus (C, N, P) are
reduced to acceptable levels. Upgrades are negeksaeffective removal of these
pollutants. The upgrade alternatives can be sumzethas follows:
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1. Carbon removal can be achieved by adding aergioks and final clarifiers. In this
way, suspended solids and BOD will reduced to fyatsecondary treatment
requirements, but not the requirements of discheovgeensitive zones (P < 1 mg/L and
N < 10 mg/L; see the table labelled “Table 36" pddbelow). This is because P and N
will not be removed sufficiently.

2. Addition of a biological phosphorus unit aftéretexisting primary sedimentation

tanks, followed by aeration and final clarifier tsnfor the removal of suspended solids
and BOD (carbon content) of the wastewater. Theewobic biophosphorus removal
tanks should have a hydraulic detention time ofual8D to 45 minutes. While this

option is better that the first option mentioned\wady denitrification cannot be achieved
in this way.

3. Addition of a biological phosphorus unit aftéretexisting primary sedimentation
tanks, followed by aeration and final clarifier tsnfor the removal of suspended solids
and BOD of the wastewater. De-nitrification canoake achieved by building larger
aeration tanks and keeping a portion of these tankanoxic (devoid of oxygen)
conditions. In this way, the treatment plant wdMe been converted to the A20 process
for the removal of carbon, nitrogen, and phosphorTisis process will yield a
sufficiently treated wastewater that can be disgb@drinto sensitive receiving water
bodies.

It should be noted that denitrification requiresbcm. A significant portion of the
carbon in the raw wastewater, however, is remowetthé primary sedimentation tanks
for the production of methane gas. For successitnbgen removal, some or all
methane production will have to be ceased so tmatcarbon in the wastewater is
available for denitrification. Currently, the metieaproduced is used only to heat the
digesters and to heat the administration buildiimgthe plant. There is no electricity
generation from methane in the plant.

About 50% of the operational cost of a WWTP plantlue to aeration. This means that
the operational costs of the Diyarbakir WWTP plaiitincrease any one of the options
explained above is implemented.
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Table 3-4: Requirements for discharge from Urban Wa  stewater Treatment Plants

Table 36 - Requirements for Discharges from Urban Wastewaier Treafment Plants to
Sensitive Areas Subject to Entrophication as Identified in Annex ILA(a).

One or both parameters may be applied depending on the local situation. The
values for concentration or for the percentage of reduction shall apply (UWTD.
1991).

Minimum
Parameters Concentration percentage of
reduction (1)

Reference method
of measurement

2 mg/l

(10 ()]DO - 100000 Molecular absorp-
Total phosphorus | P- & 80 tion  spectropho-

; tometry

1 mg/l (more than .

100 000 p.e.)

15 mg/l

(lgg?g)' 100 000 Molecular absorp-
Total mtrogen (2) p- €)1 70-80 tion  spectropho-

10 mg/ (more than tometry

100 000 p.e) (3)

(1) Reduction mn relation to the load of the influent.

(2) Total nitrogen means: the sum of total Kjeldahl-nitrogen (organic and ammomia
nitrogen), nitrate-nitrogen and nitrite-nitrogen.

(3) These values for concentration are annual means as referred to 1 Annex I, para-
graph D 4{c). However, the requirements for mitrogen mav be checked using daily
averages when it 1s proved. in accordance with annex I paragraph D.1. that the
same level of protection is obtained. In this case, the daily average must not exceed
20 mg/l of total nitrogen for all the samples when the temperature from the effluent
in the biological reactor 1s superior or equal to 12°C. The conditions concerning the
temperature could be replaced by a limitation on the time of operation to take ac-
count of regional climatic conditions.

During the site visit to Diyarbakir, it was obseaivihat untreated wastewater was being
discharged into the Dicle river at one point (tkstrof the wastewater being collected
and sent to the WWTP). Two pictures showing thelkdarge are Photo 5 and Photo 6.
All such discharges must be terminated to prevehtifion in the dam area.

Furthermore, the WWTP was shut down for maintenashagéng the site visit. This
means that all the collected wastewater was bypasise treatment plant and was being
discharged without any treatment. The reason #®isttutdown was a plant modification
to solve a problem regarding excessive grit accatiul at the head of the screw
pumps during rainy days. The mentioned problem kea®erted to have caused plant
shutdowns (and accompanying discharge of raw wadézs/ without treatment) for a
few months every year. With the modification treunderway, it is expected that such
bypassing will be eliminated. This issue will regumonitoring and follow-up.



llisu Hydropower Project, Turkey Page 14
Sub-Committee on Environment: Final Report February 13, 2008

llisu HEP CoE

The following is an overall outline of the problewisserved during the site visit.

1.

Grit collection in the wetwell before the Archimedes pumps:

The sewage contains high amounts of grit and thesettles in the wet well

before the Archimedes (Screw) pumps (Photos 1 andT®e Archimedes

pumps can not lift the grit and due to excessagdumulation the plant has
to be stopped and the settled grit has to be ciedefortunately, the only

by-pass availability is from the sewer trunklinedrse the plant. The plant
was by-passing from this point to the Tigris Rivdren the team visited the
site.

Clogging of grit conveyor pipes:

The grit collection pipes were kept too long aneéqfrent clogging of the
pipes was experienced. The lines were shortengldebyperator.

Sludge Withdrawal System Clogging

The sludge withdrawal from the primary sedimentatiank fails. The
operators are trying to solve this problem. Thenpry sludge line needs
extensive attention since many fatal accidents éapplue to b5 leak from
these pipes. The operators were warned about thigged. The valve
chamber of the primary sludge line has to be welaged and equipped with
H,S detectors and alarms. If possible it should thediabove the ground to
an open zone with a simple shelter.

Grit accumulation at the bottom of the digester:

The digesters can generate enough gas to heatgestets and to supply
heat to the office building. There is no intensmingenerating electricity

from the methane gas in the future. The generasdray not be enough for
this purpose. Also as explained earlier, the primsedimentation may
remove a part of the carbon necessary for the rifesation process. No

study was conducted for this purpose.

Pollution Parameter Measurements:

There is an urgent need to measure the nitrogeanpers (organic
Nitrogen, Ammonia and Nitrate) and top compare Wiité available carbon
in the raw wastewater to evaluate whether enoughoca(BOD5) will
remain after the primary sedimentation tanks fonittiéication. DSI team
has undertaken the analysis of the nitrogen comg®itor the plant. DSI will
supply the local DSI laboratory with a Kjeldahl Agptus to make the
required measurements. The samples will be cotleatel sent to the local
DSl laboratory by the Diyarbakir Municipality.

Information of PIU:

M. Sait Tahmisciglu, the leader of the Environmental group of DSUPI
accompanied us during the Diyarbakir WWTP visiteTgroblems identified
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were explained to the DSI group. They were fullfformed of the
requirements of the WWTPs and their consequences.

7. Plans for Diyarbakir WWTP:

There are no near future plans to extend the DakardbVWTP to remove
nitrogen and Phosphorous. No feasibility or a prglary design was made
in this respect.

2. Observations at the TUPRS WWTP

There are two separate parts of the WWTP in TURR®@ne smaller part (maximum 30
m’hr) is for the treatment of domestic wastewatenegated within the plant
(wastewaters from bathrooms, kitchens, showerg, atd a larger section for the
treatment of the industrial wastewater (maximum 180hr) from the oil refinery
process. The total plant flow is currently about mdhr, i.e. below the maximum
capacity. Furthermore, the management is planmngdycle treated wastewater to be
used in cooling towers. As a result, the plantitisge is expected to further decrease in
the future.

The domestic wastewater treatment section corsisteration followed by a clarifier to
remove suspended solids and organic matter. Thasindl wastewater treatment
section contains oil and grease removal units @&plarators), equalization basin where
pH adjustments are made, followed by dissolvedflaiation (DAF), and finally and
activated sludge system consisting of aeration favad clarifier. Surface aerators are
used in both sections of the WWTP. The sludge ftbefinal clarifiers is sent to a
thickener, the thickened sludge is then sent tdridfeges for dewatering. The sludge
obtained is about 25% solids and is sent to cefflaetdries for incineration.

The following operational mistakes were observednduthe site visit:

1. The domestic WWTP was not being operated prop&hg. main problem was that
sludge was not settled and recycled back to thetiaartank. It was observed that a
significant portion of the wastewater entering timal clarifier was being recycled
back to the aeration tank, instead of recyclingyatle settled sludge from the
clarifier. As a result, a sufficient population microorganisms in the aeration tank
was not maintained.

2. The DAF unit of the industrial WWTP was not opedatgoperly. The water with
dissolved compressed air was being injected intoixang tank ahead of the DAF
unit; this stream must be injected into the DAR emiachieve flotation and removal
of suspended solids.

3. The effluent weirs of the final clarifiers of thedustrial WWTP must be adjusted to
achieve uniform and effective removal of clarifiwdstewater.

During the site visit, instructions and a briefiniag were given to the WWTP operators
for the correction of these mistakes. In princifleth the domestic and industrial WWT
plants are adequate for the reduction of suspesdkds, biochemical oxygen demand,
and oil and grease content of TUPRA wastewaters. Additionally, the total
wastewater discharge is very small compared toethaisthe domestic wastewaters
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Table 3-5:

generated by the various municipalities discharginigp the dam area. It can be
concluded that, if the WWTP is operated correcthg treated wastewater discharge
from TUPRAS will not pose a significant pollution threat teethisu Dam area.

3. Observations regarding the WWTP planned for Batran

Currently a municipal WWTP does not exist in Batnaawl the municipal wastewater is
discharged to the Dicle river without any treatméeFite municipality is planning to
construct a WWTP with funding supplied by KfW (Genmcredit corporation). The
planned WWTP is very similar to that already in @en in Diyarbakir. This plant, if
constructed as planned so far, will carry out anlyreliminary/primary treatment of the
municipal wastewater of Batman. The plant will afgenerate methane gas from the
settled sludge.

The effluent of the wastewater from this plant witit satisfy the requirements of the
llisu Project. The plant may be expected to renmavg about %40 of suspended solids
and BOD (biochemical oxygen demand) of the wastemand the effluent will not be
of sufficient quality, not even satisfying the sedary treatment standards.

It is estimated that a wastewater treatment plehieaing effective C, N, and P removal
and satisfying the EU wastewater effluent standaegsrding discharges to sensitive
areas can be constructed with approximately theeseapital cost as the planned
treatment plant, although the operational coswuch a plant will naturally be higher.

One problem with the currently planned WWTP is thhé expensive methane

production units (digesters) will probably be ussl&hen additional units for C, P, and
N removal are erected at a later stage. This iausscthe carbon removed in primary
sedimentation and sent to the digesters for metpesduction is expected to be needed
in the denitrification process. To achieve dendafion, the digesters will probably be

operated much below their design capacity, renddtie investment in them a largely

wasted resource.

Wastewater Treatment Plants

City WWTP capacity Start of operation Capital costs, €
Diyarbakir 135,000 m*/day 2005 ?)

Siirt 18,780 m3/day 2008 (estimated) 9,354,000
Batman 65,000 m*/day 2011 (estimated) 12,500,000

The Operating Costs of Biological Nutrient Remova(BNR) Plant
Batman Sewage Collection and Wastewater Treatmenti&ts Funds:

The amount of funds available for the Batman WaatewTreatment Plant and the
sewerage network is 40 million €. 50% of these fundll be supplied by the Batman
Municipality and 50% will be supplied by Europeamvéstment Bank (EIB). The
Turkish Treasury will guarantee the EIB funds.
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Table 3-6:

Batman WWTP Design Parameters:

The wastewater characteristics of Batman were rajgsly measured. In the feasibility
report there are few measurements and they weréamat throughout the year.

Qdesign= 61 000 fd
Population Equivalents= 320 000
Qwwf: Wet weather flow=5 000 ¥h (120 000 nyd)

BODs= 262.3 mg/L
COD=688.5 mg/L
SS=327.9 mg/L
NHsN= 29.3 mg/L

Unfortunately, the above pollution parameters dbdepend on real measurements but
on the assumptions presented in Table 1:

The Specific Loads Assumed in Batman WWT P Design

Parameter Specific Load, g/per/d Concentratiofms; g
BODs 50 262.3

TKN 7.44 39

NH4N 5.58 29.3

orgN 7.44-5.58 = 1.86 9.7

This is why the BOD values presented are not roomchbers such as BOD5=262.3
mg/L:

BOD Load= 320 000 pe * 50 g/per/d = 16 000 kg/d
BOD s= 16 000 kg/d/ 61 000 ffd = 262.3 g/m

TKN= 320 000 pe* 7.44= 2 380 kg/d
TKN= 2 380 kg/d/ 61 000 m3/d = 39 gim

NH4N= 320 000 pe* 5.58 = 1 785 kg/d
NHJN = 1 785 kg/d/ 61 000 ftd = 29.3 g/m

Thus, orgN = 320 000 pe* ( 7.44-5.58) = 595 kg/d
orgN= 595 kg/d/ 61 000 fd = 9.7 g/ni

During the visit to the Batman Municipality, it weasgreed with the Municipality
engineers that they will do sampling from the wastier and DSI laboratory of the
region will perform the: BOD, COD, SS, TKN (Ammoraad Organic Nitrogen), Total
Phosphorous, and faecal coliform analysis. Phygiaehmeters such the yearly change
of the wastewater temperature (which influences design remarkably) will be
measured by the Municipality.
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The Capital Cost of the Batman WWTP

In our meetings with the Batman Municipality stdEngineer Ahmet Bozan), the
amount of funds allocated for the constructionh&f Batman WWTP was learned to be
about 12 million €. The sufficiency of this amouiet construct Biological Nutrient
Removal (BNR) plant that will produce effluent thedmplies with the European
Discharge Standards to sensitive zones can bestoddrby comparing it with plants of
similar sizes. Recently, the secondsda@y WWTP bid resulted in 27 million €. The
plant’s capacity is 100 000%d and has drying equipment and electricity geoesabf
turbine type that will not be a part of the Batnmant and which amounts to 8 million
€. Thus, the amount for the construction of the BN&nt is= 27 — 8 = 19 million €. It
should also be noted that the BOD of this plantO(8@g/L) and the Total Kjeldahl
Nitrogen (TKN= orgN+NHN= 60 mg/L) are more than the Batman values (26A.mg
and 39 mg/L, respectively). The design of the pl@im¢ size of the aeration tanks and
equipment) is very sensitive to these two pararsefine capital and operational costs
of a plant with higher values are much higher.

Thus, the flow specific cost of the @&oy Il WWTP is 19 000 000 € / 100 006/th=
190 € / (ni/d). This is an expected value when the other tteloiels of Atakdy WWTP
(400 000 n¥d capacity) and the Ambarli WWTP (390 00C%d) capacity are
considered.

Taking the unit cost 190 €/ () as basis for the capital cost:

61 000 ni/d * 190 € / ni/d = 11.6 mill € capital cost is the expected afshe Batman
WWTP.

The capital costs of the Siirt WWTP will not be ds&s a basis since it has much less
flow rate and the capital costs pef/dhare much higher for smaller plants. Also, the
interviews with two companies that entered theibdicated that the large drying beds,
stainless steel part requirements increased theriiid. For a capacity of 18 780%ah,

the winning cost was 9 354 000 € giving a unit afs498 €/ni/d, more than twice the
unit cost of Istanbul WWTP capital costs.

The Expected Operational Cost of Batman WWTP

The contacts with the Batman Municipality designéuat the operational costs of the
WWTP is of main concern. The process selected &mBn is the same process chosen
for Diyarbakir. Essentially, the treatment procesmsists of preliminary treatment
(coarse and fine screens and grit removal) and gsginsedimentation tank which
removes about 40% of the BOD. The primary sludgesisally a problematic sludge.
The Municipality was warned against the dangerthef4S gas that has caused a lethal
accident in Istanbul-Tuzla WWTP. The valve chamitkas are under the ground needs
to be ventilated and equipped withSHdetectors and alarms. It is very probable that th
problems associated with the Diyarbakir WWTP (ekyd earlier), such as the grit
accumulation before the screw pumps will be sedBeitman WWTP as well.

Similar to the capital costs the operational castghe Istanbul WWT Plants that
denitrify and have biological phosphorous removall we used as a basis of
calculations:
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3.2.4

The power requirements for the 100 00&/d(BOD= 300mg/L and TKN = 60 mg/L)
Paakoy WWTP Il is 2.5 MW.

The daily operational electricity cost is:

2500 kW* 24 h/d * 0.08 €/kW = 4 800 €/d. Most ofdltost is spend for the aeration.
Aeration costs are about 50 -60 % of the total af@nal costs.

The staff, workers’ and maintenance costs are abdi0 €/d in Pgakoy. Therefore,
the expected daily operational cost of operatiB\&R plant of 100 000 fid capacity
is about 10 000 €/day.

As a result, the unit cost of treating 1*/th wastewater to the European discharge
standards for sensitive zones is: 10 €-cents.

The water to Istanbul is pumped through long distan The pumping costs are about
0.15 YTL (9 €-cents) / th The water treatment costs (chemical, maintenance,
electricity) is also about 9 €-cents/madding up to 18 €-cents'mThe costs for
amortizing are not included in the above costs.

The approximate average cost of & @hwater is 1.2 € in Istanbul. The industrial rate
may go up to 3 €/(fiid). Even if the Batman Municipality sells the wate prices less
than the half of average price of 1.2 €, the ojpanat costs of the WWTP can still be
met without any difficulty. The dilemma is colleatj water fees. A great portion of the
population in Batman and Diyarbakir are not regextecustomers and do not pay for
the water they are consuming.

Siirt Municipality should be taken as an exampletfe renewal of the water network,
water meters, the collection of the water fees ted decision in selecting a plant that
will not only remove carbon but also nitrogen adlwe

Siirt Water Collection Data:

Siirt has a recent population of about 108 000 fgwopbout 85 % of the water
consumers are registered and pay. Most of the watters are newly installed and
average water price is 0.960 YTLInThe industry and the army is charged at a higher
rate. With the specific water consumption rate 39 2CD, the daily income from water
will be around 13 000 €/day (390 000 €/mo). Theacdy of the Siirt WWTP is 18 780
m%d, Assuming a linear relation in the operatiorzsts of the WWTPs, the operational
cost of Siirt WWTP is expected to be around:

18 780/100 000 f#d * 10 000 €/day = 1878 €/day.

This is about 14-15 % of the water income. Thus,3hrt Municipality should be easily
be able to the operational costs of their BNR plant

Stakeholder Contacts
Meetings were conducted with the following:

1. Mayor of Batman municipality.
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2. Governor of Batman.

3. Engineering staff of Batman municipality.

4. Batman office of Ministry of Agriculture.

5. Mayor of Bismil.

6. Engineering staff of Bismil municipality.

7. Bismil office of Ministry of Agriculture.

8. Engineering staff of Silvan municipality.

9. Silvan office of Ministry of Agriculture.

10.The management and engineering staff of TUBR@urkish Petroleum and
Refinery Inc. in Batman).

11.Engineering staff at Diyarbakir WWTP.

3.3 Comments by TOR

Table 3-7: "Checklist" of TOR
No. Task Comments
E-1 The PIU will submit detailed information on the 3-staged waste water treatment | Completed

plants (WWTP) to be built in the project area. This includes: Name of city;
capacity of the plant; start and end of construction period; start of operation;
effluent characteristics; capital costs of plant; sponsor of plant; operational cost

E-2 PIU will secure that the 3-staged WWTPs in Diyarbakir, Siirt and Batman are in Incomplete
operation, fully functional and meeting the designed effluent values before
reservoir impounding starts. Construction of the WWTP will be completed 1 year
before impoundment starts.

E-3A The PIU will submit an estimation of water quality (based on simple mass Completed
balance) taking into account the 3-staged WWTP in Diyarbakir, Siirt and
Batman, growth of population and future developments in irrigation (e.g.
increase in irrigated area) in the project area

E-3B The PIU will submit the results of a modelling of future water quality and
stratification of the reservoir taking into account the 3-staged WWTP in
Diyarbakir, Siirt and Batman, growth of population and future developments in
irrigation (e.g. increase in irrigated area) in the project area.

E-4A PIU will provide confirmation that final design of the HEPP will include variable Completed
water intake.

E-4B PIU will evaluate and implement appropriate mitigation measures, in case the
rough estimate or the modelling of future water quality and stratification of the
reservoir (ref. 3A and 3B) shows that water quality is not acceptable even with
the 3 WWTP planned.

E-5 PIU will ensure the implementation of the necessary additional mitigation n/a
measures to enhance water quality, in case of negative, trophic situation in the
reservoir after commissioning.

E-6 The PIU will report periodically on the irrigation in the catchment area of llisu n/a
reservoir, especially on any plans to extend the current irrigation area of
64.000 ha.

E-7 The PIU will make sure that Best Management Practice (BMP) for agriculture as | n/a

described on pages 16-22 in the ,Answers to the ECAs matrix concerning
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UEIAR and EAP* are applied in irrigation and manuring in the project area in
case of an increase in irrigated area.

PIU will provide a plan of activities foreseen to implement BMP and a detailed
implementation schedule (milestones and deadlines).

E-8 PIU will submit an inventory of the wild dump sites in the reservoir area and its Incomplete
periphery and provide a plan of ecologically meaningful and economically viable
measures to prevent that leachate or waste from such dumps enter Tigris, its
tributaries or the reservoir and implement such measures.

PIU will provide a detailed implementation schedule (milestones and deadlines).

E-9 PIU will ensure in cooperation with the Ministry of Environment that Siirt dump Incomplete
site is rehabilitated and replaced by a new one complying with Turkish
Standards.

E-24 The PIU will submit an acceptable EMP/EAP covering the construction and the Incomplete

operational phase. This EMP/EAP will clearly identify the impacts of the project,
necessary actions and mitigation measures to be taken, time schedule for
measures and the entities responsible for their implementation as well as the
required budgets. For measures that are outside the scope or the competence
of the PIU, PIU will provide commitments of the responsible institutions.

(@) Framework EMP for construction and operational phase defining
parts of overall project (works, activities etc.) for which Sub-EMPs
will be provided, date of providing Sub-EMP, date of respective
works/activities to start etc.

(b) Detailed Sub-EMPs (details as described under task)

E-25 PIU will submit updates of EMP when necessary (to be decided by CoE) or n/a
when there are substantial changes in the EMP.

E-26 PIU will implement the llisu project in compliance with the EMP/EAP (Sub- n/a
EMPs) and the time schedules given in the EMP/EAP.

PIU will immediately inform CoE in case of deviation from or incompliance with
EAP/EMP or any incompliance with TORs

E-27 PIU will update the budget plans for the project to include all tasks described in n/a
the TORs of PIU and CoE.

E-28 The PIU will conduct a monitoring program of water quality in Tigris and its Partially made, needs
tributaries and in the reservoir. improvement as

. . . . explained earlier
Parameters to measure, points of measuring, frequency to be determined in

cooperation with CoE.

E-35 PIU will regularly inform the CoE on the implementation of the EAP/EMP, Incomplete
especially on the work progress/implementation of:

. construction of WWTP
. measures to implement BMP in irrigation and manuring

. additional mitigation measures to enhance water quality, in case of
negative, trophic situation in the reservoir after commissioning

. Rehabilitation of dump sites in project area, mitigation measures to reduce
risk from dump sites, rehabilitation of Siirt dump site and implementation of
new dump site according to Turkish standards.

. measures to prevent increase of water borne diseases and the Prevention
Program for HIV/AIDS

PIU will immediately inform CoE on any deviation from plans or incompliance.

E-36 PIU will regularly inform the CoE on the monitoring results of: n/a
. water quality in Tigris, its tributaries and in the reservoir

. water flow

. Monitoring of fauna/eg. bird species after commissioning




llisu Hydropower Project, Turkey Page 22
Sub-Committee on Environment: Final Report February 13, 2008

llisu HEP CoE

aquatic ecosystem and the fish population after commissioning
development of relocated flora and fauna species in their new habitats
malaria and other water borne diseases in the project area.

PIU will immediately inform CoE on any deviation from plans or incompliance.

3.4 Conclusions and Recommendations

It was not possible to visit Siirt area during tkige visit. There is a need for
Environmental “Water Quality” CoE to visit the Siarea.

The Batman WWTP project should be reconsideredcanckcted. A WWTP
capable of removing C, N, and P should be congd.ct

The Diyarbakir WWTP is one of the main point sosroé pollution in the
area. The treatment plant should be upgraded.

A proper WWTP is under construction in Siirt. Tharm will remove C, N,
and P and the municipality will be able to finanttee operation and
maintenance costs of the WWTP.

DSI is measuring important water quality parametgrsnumerous points
along the Tigris River. Additional parameters sueh TKN need to be
measured.

Most of the TORs have not been accomplished.
It is recommended that DSI transfer the responsibdf carrying out the

details of the TORSs to one or more private comparids| should also form a
group dedicated solely to the llisu project.
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4 BIODIVERSITY AND RELATED ASPECTS
4.1 Priorities
For the SC-E Biodiversity, the priorities were clgawo-fold, namely:
» having discussions with PIU-E on the relevant T@GRd especially on the
implementation of the ones previously identifieduagent; and
e getting a first direct impression of the projeataiby means of field visits, this
mainly in view of being better able to understandteptial impacts on
biodiversity and the related mitigation measures.
Both of these main aims were accomplished, in spftehe fact that the season
(December) was probably the least suitable on¢himisecond point, namely the insight
into habitats of the project area. Still, as at faige visit, and with the reservations made
above, it can be said that it was very useful, iarmgbrtant to do.
4.2 The Site Visit
4.2.1 Information Obtained
The Experts understand that PIU was — or still ia the process of being set up and
starting to function, and that at the moment of ghe visit and in the time before this
visit there was not yet a really functioning PlUglace. This also explains the fact that
no information was obtained on beforehand, degyitdne fact that on the occasion of
the Zurich meeting held in October 2007 it had bagreed that specific information,
mainly the draft scope of work for the biodiversgtudies, would be submitted to the
Expert before the December site visit.
4.2.2 Contacts with PIU
Several meetings were held during the site visthwhe PIU-E, and specifically with
the specialists within this group dealing with biasity issues, and a number of topics
were discussed during the field visits to differpatts of the project area.
4.2.3 Field Observations

As mentioned above, the season was not ideal fammany biodiversity related field
observations. On the other hand, is also has mobeed out clearly that the purpose of
this visit was merely to get a first own impressiand not to carry out any biological
field work; for this, the time spent in the fieldowld have been too short in any case,
and besides this is clearly not the obligationhaf CoE.

Nevertheless, the site visit was very useful.ltvaéd to confirm the following:

* The most important habitat types within the resgracea are riverine habitats
on the one hand (wetlands and floodplains assatiatth the river, sand and
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4.3

4.4

44.1

gravel banks in river meanders, floodplain vegetaincluding all areas covered
by, usually small, stands of bushland and forest) the rocks and cliffs along
the river, which can provide breeding sites fouanber of species).

» The largest parts of the future reservoir are affical areas; while biologically
much less diverse than the more or less naturaldtalmentioned, they can still
provide suitable habitats for certain key species.

» Overall, the biodiversity value of the reservoiears not made up by specific
habitat types to be found within this area, buthyfact that this is a rather long
stretch of a naturally flowing river, with its assated aquatic, semi-aquatic and
terrestrial habitats, which shows little influenibg human activities (no river
training, fortified shorelines, straightening of amelers, etc.).

The biodiversity studies to be carried out will baw take these considerations into
account.

One important fact could be verified on the occasibthe visit to the dam construction
site (llisu Village and surroundings). Near thilage, DSI has a small camp with one
barrack with offices for the llisu construction WwoiSo far,no other work has been
physically carried out on the ground for the constuction of Illisu dam as yet(see
Photos 3-5).

Comments by TOR

As has been said, all E-TORs were commented, angpgd according to the priorities.
This list is provided in Annex A2.2.

In a first meeting with PIU-E, all the "biodivergitTOR were addressed and discussed
briefly; however, only those identified as requiriargent action were then discussed in
detail. These priority TOR and the discussions laeéddescribed in some more detail in
the following paragraphs.

Priority TORs

Those E-TORs which were identified as being of hglerity were discussed in detail
with the PIU-E. They, along with the results of dbediscussions, the conclusions
reached and the recommendations made are dealbarghinder.

TOR E-13: Terrestrial Biodiversity Survey

A survey of key species of terrestrial fauna awdaflnas to be carried out as part of the
obligations taken by DSI during the FAM meeting.

In order to fulfil this task, the study must cowar entire year cycle for being able to
detect all the key species. The most importantseas spring and early summer
(flowering phase of many plants, breeding seasomadt animal species). The other
seasons must be covered as well, since otherwise gotentially important species
(plants flowering at other seasons of the year,ratiigg animal species) might go
undetected.
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4.4.2

Since the study should also provide at least sorfeemation on the pre-construction
conditions, field work needs to start in March 20@8order to cover the last pre-
construction spring (main works being schedulestaot in October 2008, or possibly as
early as May 2008). This is important for the data and its immediate surroundings,
while impacts on terrestrial habitats in the renmagrparts of the reservoir area will start
to be felt only at a later stage.

DSI has decided (and this was discussed alreadpgdtite October 2007 meeting in
Zurich) to mandate a private consulting companywdérrying out this study. Given the
time constraints mentioned above, it is clear #thatorresponding contract has to be
awarded in January 2008, in order to give this camypat least a little bit of time for
preparing the field work, which has to start inlg&arch 2008. At the start of the site
visit, no scope of work was available yet for tetady. In an attempt to still make it
happen on time, it was agreed that the biodiveestyert would provide input for this
topic, to be discussed during the site visit. Thaftdscope of work prepared by the
expert and handed over to and discussed in deiilRW-E on December 11 is given
in Annex A4.

It was agreed with PIU-E that based on this inmd discussion they would prepare
their scope of work for this study in December, foeing able to negotiate a
corresponding contract in January 2008.

Accordingly, a Draft Scope of Work, integrating ttegrestrial fauna and flora survey
with the fish survey (see below) was received frieid on December 18, 2007, and
commented by the expert for finalisation.

TOR E-16: Aquatic Biodiversity Survey and Monitoring

As for the terrestrial fauna and flora, a surveytltd aquatic biodiversity has to be
carried out. However, in comparison to TOR E-13re¢hare two very important
differences where this aquatic survey is concerned:

* Itis not only a survey, but contains a monitoraggnponent, which will have to
be carried out during the entire construction pkaad will be extended into the
starting phase of the operation period.

» The TOR specifies that the monitoring must covee tbre-construction,
construction and operation phase.

These differences are justified by the fact thahatstart of the main construction work,
changes may happen in the river which have to bered by the monitoring program.
The PoE was informed that the intention is to stentk on the diversion tunnels in May
or June 2008. Since this requires, first of alptpctive dams in front of the tunnel
entrances, this has to be considered as the $tawdjor work potentially influencing the

river. In order to have at least some baselinerin&tion, it is therefore absolutely
required that at least this last spring of 2008bé&ng covered by the monitoring
program, which must comprise a biological (fish@eg present) and a water quality
(frequent, and if possible online, measurement fefaarelevant water quality indicators
upstream and downstream of the construction sie)ponent.
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4.4.3

4.4.4

4.5

It is important to point out clearly, as was saidtbe occasion of the site visit wrap-up
meeting in Ankara on December 10, 2007, thédilare to start these investigations

in early March 2008 as the latest could mean thathe start of construction work
would need to be postponed by one yean order to meet the FAM requirements. This
makes it clear thathe aquatic biodiversity survey is on the criticalpath for the
entire project.

Since here again no concept for this study and toong program had been prepared
on beforehand by PIU, it was again agreed thabtbdiversity expert would provide
input by drafting a monitoring program. This wascahanded over to and discussed
with PIU on December 11, 2007 (see Annex A4).

As mentioned above, the scope of work as submitiethe expert for comments on
December 18, 2007, integrates terrestrial and agaatvey into one contract. This is
feasible as long as it is made clear to the cotdrasf this study that the two programs
have to run in parallel, and that especially theaéig monitoring program has to start
early.

TOR E-19/20/21: Diseases

The subjects covered here are risk of waterborseades (E-19), malaria in the wider
project area (E-20) and prevention programs foranealand HIV/AIDS. Concepts and
plans for coping with these TOR must be definedizethe start of major works.

At the time of the site visit, no preparation fbese plans etc. had been made yet.

Work on these topics must start soon in order i@libe relevant plans in place before
the start of major works. Input from external expemnight be required (e.g. for the
HIV/AIDS prevention plan, which is a new and potalty sensitive topic to be dealt

with adequately).

TOR E-24: EMP

According to this TOR, required sub-EMPs must bedye'not less than 3 months
before actual work starts”". From this condition, it is clear that this is ighh priority
issue, since actual work is scheduled to startay br June and no additional work has
been done on these plans so far.

It is of high importance that this work starts asrs as possible. Draft sub-EMPs must
be ready and submitted to the SC-E before the sgetvisit, which is tentatively
scheduled for late April or early May 2008.

Conclusions and Recommendations

The following are the main conclusions and reconulaéions concerning E-TOR
(biodiversity and related aspects) resulting frome first site visit carried out in
December 2007:

* PIU-E must have the required staff, budget, capa@iberation from other
duties) and competence (to make decisions) foyicayrout the important work
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4.6

assigned to it. This is a conclusion reached faf-B] but equally applicable to
PIU as a whole, since other experts and sub-comesithave come to the same
conclusion. Without a strong and capable PIU irc@ld is difficult to see how
DSI could possibly comply with the obligations takduring the FAM-meeting.
Institutional strengthening and capacity buildirffgand within PIU must be seen
as a priority measure, since the implementation allf other measures,
irrespective of the subject, depend directly on $ee to this also the
recommendations of the other Sub-Committees.

» Biodiversity surveys (TOR E-13 and E-16): it isutiost importance that these
studies start in early March 2008. With the prepanafor the scope of work for
these studies accomplished during the site vigitsubsequently by PIU (draft
submitted to and commented by the expert on Decerh8g 2007), timely
allocation of this assignment to a suitable comsgllcompany is possible (aim:
January 2008). In this case, preparation for figtitk can start in February, so
that field work can actually start in early Marcb03. In this way, the tight time
schedule (start of surveys before start of majerstroction works) can still be
met. It should be noted that these studies are on the itcal path of the
project.

* EMP sub-plans (TOR E-24): at lest the most critmas related to activities on
the construction sites (waste water treatmentagmand handling of hazardous
substances for prevention of water pollution; s@laste management; worker's
health management plan) must be ready before sftatte main construction
work. Here as well, the time schedule is very tigimd work must start
immediately. The draft plans have to be ready amd ® the CoE for comments
before the next site visit of the SC-E, tentativebheduled for April or early
May 2008.These plans are also on the critical path of the pyect.

» Health related plans (TOR E-19/20/21): since somthese plans have to be in
place at the start of the main construction wohls issue also has to be dealt
with rapidly. It might be advisable to seek inpudrh a qualified specialist in the
field, especially for the preparation of the HIVI2$ prevention plan.

Additional Observations Based on Field Visit

During the site visits, the SC-E experts had theason to obtain a first direct
impression from the project area. A few topics whicere observed during these visits
are mentioned here, without (at least for now)alyederiving recommendations from
them.

» Topsoil: the reservoir area is mostly used for@agdtire. In some areas, topsoll
layers seem to be rather thin and stony, but inym@aces topsoil layers are
very thick and the soils seem to be very fertilee(®hoto 20). For resettlement
purposes, especially if terraced fields should lepared at elevations above the
future reservoir level, it might be worthwhile tovestigate the feasibility of
transporting fertile topsoil from fields which wile submerged to such newly
created fields.
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Hasankeyf caves as shelters for bats: one chasditdeature of Hasankeyf are
the very numerous caves within and near the cég @hotos 10-15). To a great
extent they originally served as living spacesifitrabitants of the area. Today,
only very few of them are still inhabited (see Rh@R), many serve as storage
rooms. A high percentage of these caves will bersubed by the reservoir
impoundment. There is concern that through this ommgiment important
roosting places for several bat species, or eveimeebat colonies, might be
wiped out. During the site visit, a number of suwaves were visited, and it
became clear that most of those caves which wecavaxed artificially and
served as human habitation are not suitable fa, Isatice they are generally not
deep enough, the walls are too smooth, and there@mhiding places for bats
(see Photo 13). However, this was by no means t@rags$ic search, and it is
probable that there is a number of places whiclvigeosuitable conditions for
bats. This could also include some rare and endadgsepecies. A more
thorough investigation should be made as partefdhna survey.

Project-induced environmental effects not considles® far: for security

reasons, a number of military positions are beingt n the vicinity of the dam

construction site (see Photo 8). According to infation obtained, the aim is to
have the construction site surrounded by such ipasitin order to protect it.
These installations have not been mentioned instbdies (EIA) carried out
until now, and most probably they were not parthef project. However, if they
are really directly caused by and implemented far project, they should be
considered as part of the project, and their imphotld be assessed.

One general observation made throughout the prayee, is the fact that waste
is being deposited in an unorganised manner evamgylespecially near houses
(see Photo 2). In order to prevent massive watdutpmn at the moment of
reservoir impoundment, waste management in thesdreald be organised and
improved. This should be coupled with an environtakawareness program for
reducing indiscriminate littering.
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Al COE ISSUES
No entries on this page
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A2 SC-E
A2.1 List of Participants, SC-E

Name Organisation Position in Project
Ozlem Akyel Cev.Or. Bak. PIU-E

Veysi Kanat DSI PIU-E

Reyhan Eyrice NC Consortium
Meral Elverdi TKB PIU-E

Fikriye Baltaci DSi PIU-E

Ercan Direkgi DS PIU-E

Ersin Biltekin Cev.Or. Bak. PIU-E

Ramazan Kilig DSI PIU-E

Cahit Sener DSI PIU-E
Abdurrahim Kartal DSi X. Bélge PIU-E

Omer Akgiray Marmara Uni. CoE-E

Ahmet Samsunlu iTU CoE-E

M. Sait Tahmiscioglu | DSI PIU-E Chairman
A. Mete Saatci Marmara Uni. CoE-E Chairman
Robert Zwahlen Poyry CoE Chairman
S. Pelin Celtemen DSI PIU-E

Nermin Anul DSi PIU-E

Dilek Gler DSI PIU-E

M. Suphi Ozer GAP-BKI PIU-E

Seyfi Parlak DSi X. Bélge PIU-E

izzet Karacagil Dolsar Consortium
Cihan Ozcan Rast Miih. Consortium
Britta Lammers Poyry Energy Ltd. CoE-E
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A2.2 Meetings Held

Table A2-1: Short accounts of meetings

Date Persons met Venue Met by Main Topics / Obsertians

03.12.2007 General Meeting of All Hotel Asko General Groups Meeting Introduction &@ral Evaluation
Groups

04.12.2007 Meeting with PIU and Hotel Asko Environment /Water Review of the ToR. Explanation of the water
National Experts Quality Group group items to PIU; separate meeting for

biodiversity issues.

04.12.2007 Meeting with the Governor joGovernor’s Office | All Groups Review & informatioxehange on the llisu
Batman: Recep Kizilcik Project

04.12.2007 Meeting with the Mayor of | Mayor’s Office All Groups Review & information exahge on the llisu
Batman: Hiuseyin Kalkan Project

05.12.2007 Visit Garzan Zone N/A All Groups Invgatied the sites that will be flooded by the

Dam and the crop types

05.12.2207 Chief Engineer of Batman | Batman Environment /Water Went through the feasibility and reports of th
Municipality Municipality Office | Quality Group design of Batman’'s WWTP

05.12.2007 Staff of the Ministry of Local Office of the | Environment /Water Collected data on the types of crops , fertiliz¢
Agriculture: Cemal Tazun | Ministry of Quality Group types and sites irrigated applied in the regior

Agriculture
06.12.2007 Hasankeyf Site visit N/A All Groups Otveel sites that will be evacuated and

flooded
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Date Persons met Venue Met by Main Topics / Obsertians

06.12.2007 Mufti of Hasankeyf Hasankeyf CoE/PlUedeltion Discussed project and importance for the

region.

06.12.2007 Mayor of Hasankeyf Mayor's Office, | CoE/PIU delegation Discussed project and importdocthe
Hasankeyf region.

06.12.2007 Bismil Municipality: Mayor | Bismil Municipality | Enviroment/Water Collected data on the population, wastewate

Sukran Aydin and Quality Group disposal and solid waste disposal.
Municipalities chief
Engineerirfan Aydin

06.12.2007 Staff of the local Office of thé.ocal Office of the | Environment/Water Collected data on crop types grown, irrigated
Ministry of Agriculture: Ministry of Quality Group sites and the type of fertilizers used.
Sava Ozgul Agriculture

06.12.2007 Silvan Municipality Visit Silvan Muni@pty | Enviroment/Water Collected data on the population, wastewate|

Quality Group met with | disposal and solid waste disposal
Technical Staff ibrahim

Baykara
06.12.2007 Staff of the local Office of thé.ocal Office of the | Environment/Water Collected data on crop types grown, irrigated
Ministry of Agriculture of Ministry of Quality Group sites and the type of fertilizers used.
Silvan: Sait Guzel Agriculture of
Silvan
06.12.2007 Environment/Water Quality| Hotel Asko Environment/Water Summarized the results of the visits

Group Quality Group
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Date Persons met Venue Met by Main Topics / Obsertians

07.12.2007 TupraPetroleum Refinery | Tlpra Petroleum | Environment/Water The two WWTPs were visited and the effluef
Plant WWTP engineering Refinery Plant Quality Group guality values were checked.
staff: Mehmet Ali Ucuz WWTP

07.12.2007 Staff of DSI headquarters in DSI headquarters in Environment/Water The water sampling stations of DSI in the
Diyarbakir Diyarbakir Quality Group region and other data were obtained

07.12.2007 Staff of the local Office of théffice of the Environment/Water Data on irrigation zones types of crops, and
Ministry of Agriculture of Ministry of Quality Group amount of fertilizers used were obtained.
Diyarbakir Agriculture of

Diyarbakir

07.12.2007 Environment/Water Quality| Hotel Asko Environment/Water Evaluation of the visits made
Group Quality Group

08.12.2007 Environment/Water Quality| Diyarbakir WWTP | Diyarbakir WWTP Data was obtained on the operation and des
Group engineers of the Diyarbakir WWTP.

10.12.2007 Site visit evaluation meetingDSI Entire CoE Morning session: presentation oinmfiadings
representatives of DSI and of site visit
involved Ministries, ECAs,
and of the embassies of Afternoon session: detailed discussion of
Switzerland, Austria and pending issues
Germany

11.12.2007 PIU-E, Biodiversity group DSI SC-E, biaasity Presentation and discussion of draft

expert

biodiversity study scope of work
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A2.2 E-TOR: Commented List
No. Task PIU Task CoE CoE Comment and Priority*
E-1 The PIU will submit detailed information oretB-staged waste [EC-1A | A) CoE will review the information of PIU on theqaress selection | Saatci | E-1: Completion before final commitment
water treatment plants (WWTP) to be built in theject area. Thig and construction of waste water treatment planté/{W).
includes: Name of city; capacity of the plant; stard end of . . ) .
construction period; start of operation; efflueharacteristics; B) CoE will larly check on th K sdmi EC-1AA: Completion before final commitment
capital costs of plant; sponsor of plant; operati@ost ) Co will reguiarty check on the work progressdean
constructing the WWTPs and whether the projeat isoimpliance EC-1AB:C letion before i d t start:
with the time schedule provided by PIU. . -Lompietion betore Impoundment starts
EC-1A: Report on completed construction at latestahth
after completion and at least 11 month before sfart
impoundment
FC-18 a) CoE will regularly review the performance ddts\WTP obtained EC-1B C t after start of ii FWWTP
from the municipalities through PIU via their merrden the CoE. . ommencement after start of operation o
b) When WWTP operators deem their WWTP to be ojmeratand EC-1BA: Annual review
fully functional, CoE will check performance of pia (effluent
quality) and will signal to ECAs and PIU if complige with required EC-1BB: Confirmation of performance status: wittihdays
effluent values has been achieved. of receipt of data
E-2 PIU will secure that the 3-staged WWTPs in Eligkir, Siirt and Saatci | E-2: Construction completed 1 year before impountdratarts;
Batman are in operation, fully functional and megtihe designed Completion before reservoir impounding starts
effluent values before reservoir impounding stanstruction of
the WWTP will be completed 1 year before impoundiséarts.
E-3A | The PIU will submit an estimation of water qualjbased on EC-2 CoE will review the rough estimates and the resaflthodelling of | Saatci | E-3A: Completion before final commitment
simple mass balance) taking into account the 3est&dWTP in water quality in the reservoir submitted by Plld#terent stages of
Diyarbakir, Siirt and Batman, growth of populatiand future the development of the model (calibration, vertiioa, and E-38:Up t0 3 Y f final it t
developments in irrigation (e.g. increase in irrggharea) in the prediction). ~>B:Up 10 5 Years from final commitmen
project area
E-3B If modelling of future water quality and stratifican of the reservoi

The PIU will submit the results of a modelling atdre water
quality and stratification of the reservoir takimgo account the 3-
staged WWTP in Diyarbakir, Siirt and Batman, growth
population and future developments in irrigatiomg (&crease in
irrigated area) in the project area.

shows that water quality is not acceptable eveh thie 3 WWTP
planned, the CoE will assist PIU in developing appiate
mitigation measures.

CoE will regularly check on the progress of implenation of
measures.

EC-2: Completion before final commitment
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No. Task PIU Task CoE CoE Comment and Priority*
E-4A | PIU will provide confirmation that final design tife HEPP will Saatci E-4A: Completion before final commitment
include variable water intake.
E-4B: Commencement asap; Evaluation of measurésnat
E-4B | PIU will evaluate and implement appropriate mitigatmeasures, months of rough estimate or modelling has showhwiager
in case the rough estimate or the modelling ofreutuater quality quality will not be sufficient.
and stratification of the reservoir (ref. 3A and)3Bows that wate|
quality is not acceptable even with the 3 P ph Completion: Implementation of Measures: within 2rgefrom
evidence (estimate or model)
E-5 PIU will ensure the implementation of the neaeg additional ~ [EC-3 In case of negative, trophic situation in theergoir after Saatci E-5: Commencement immediately after evidence
mitigation measures to enhance water quality, §e @ negative, commissioning, the CoE will assist PIU in devel@pappropriate
trophic situation in the reservoir after commissign mitigation measures. CoE will regularly check oe fiiogress of L Lo
implementation of measures and whether the prigentcompliance _C?mplett_lon. Report t(')n mea:sures tlci ECAS:dW't:'fn Dinafter
with the implementation schedule provided by PIU. information on negative water quality was idendiie
Implementation time schedule: in agreement with EGAd CoH
EC-3:Commencement immediately after evidence and
completion at the end of repayment period
E-6 The PIU will report periodically on the irrigam in the catchment[EC-4 | CoE will review reports from PIU on irrigation imtchment area of | Saatci | E-6 / EC-4: First Report by 2. quarter 2008, yearlyreports
area of llisu reservoir, especially on any planextend the current the llisu Project and immediately inform ECAs irseaf extension gf during life span of project
irrigation area of 64.000 ha. irrigation area.
E-7 The PIU will make sure that Best Managementtita (BMP) for EC-5 CoE will assist PIU/GAP in developing Best Maeagnt Practice | Saatci E-7 / EC-5: Commencement immediately aftetemce.

agriculture as described on pages 16-22 in theyénsto the
ECAs matrix concerning UEIAR and EAP* are applied i

irrigation and manuring in the project area in cafsan increase ir
irrigated area.

PIU will provide a plan of activities foreseen toplement BMP

and a detailed implementation schedule (milestanesdeadlines).

(BMP) for agriculture, in case of increased irrigatin project area.

CoE will regularly check on the progress of implenation of
measures and whether the project is in compliarittetihe
implementation schedule provided by PIU.

Implementation schedule 2 months after evidendeaséase o
irrigation area.

Completion: Increase becomes known before impountime
BMP in place before impoundment; Increase becomes/k
after impoundment: within 2 years after evidence.
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No. Task PIU Task CoE CoE Comment and Priority*
E-8 | PIU will submit an inventory of the wild dumjtes in the reservolEC-6 The CoE will assist PIU in developing measuresrevent that Saatci | E-8: Commencement asap. Inventory: commence 2 morgh
area and its periphery and provide a plan of edcédy leachate from waste dumps enter Tigris, its tribesaor the after final commitment.
meaningful and economically viable measures togrethat reservoir.
leachate or waste from such dumps enter Tigrigtilistaries or L . . . )
the reservoir and implement such measures. Completion: Plan of measures (incl. implementaticnedule):
3 years before start of impoundment. ImplementaRoyears
before reservoir impounding starts
PIU will provide a detailed implementation schednelestones
and deadlines). . .
) EC-6: Commencement: when inventory is completed.
Plan of measures: 3 years before start of impountime
Completion: Implementation of measures: 2 yearereef
EC.7 CoE will regularly check on the work progress made reservoir impounding starts.
i implementing the mitigation measures under Iterthé,
rehabilitation of Siirt dump site and whether thigjgect is in EC-7: Commencement: asap. Completion: 3 months afte
compliance with the time schedule provided by PIU. provision of documents by PIU
E-9 PIU will ensure in cooperation with the Ministsf Environment Saatci E-9: Commencement asap. Implementation plgears after
that Siirt dump site is rehabilitated and replabgé new one final commitment.
complying with Turkish Standards.
Completion: before reservoir impounding starts
E-10 | The PIU will ensure that the minimal watemflimeasured ata [EC-8 CoE will regularly check the monitoring resulfswater flow. Zwahler| C: E-10: Commencement: start of impoundment

suitable point at close distance to the power plain60 m3/s
during impoundment and operation phase is mairdeaall times
(not only during operation of the turbines). Whiea tesponsibility
of operating the plant is transferred to EUAS oy ather entity
designated to operate the plant) PIU will ensursuitable contracts
treaties or similar that this obligation is passedo this entity

C: Completion: Through out life time of HEPP
C: EC-8: Commencement: start of impoundment.

C: completion : End of repayment period
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No. Task PIU Task CoE CoE Comment and Priority*
E-11 | The PIU will ensure that the time of zero flduring EC-9 The CoE will assist PIU in developing measuheg &re necessary | Zwahlen| C: E-11: Commencement star of impoundment, in case
impoundment is kept to a minimum and not more thaiays. to keep the time of zero flow during impoundmena tminimum, measures need to be installed, before start ofumpment.
but not more than 3 days.
Start of impoundment will not be done in dry seasbstart of . : : "
impoundment is planned during dry season, PlUinsitall CoE will check regularly on the work progress amglementation C: Completion as soon as the reservoir reaches gpitivel
. ) - . through bottom outlet
diversion pipe (or other appropriate measures)sszcg to keep of measures.
zero flow to not more than 3 days.
C: EC-9: Commencement asap.
C: Completion: End of impoundment
E-12 | PIU will provide a comprehensible explanatioran expert's EC-10 | CoE will comment on PIU’s explanation or exjgedpinion that (a) | Zwahlen| E-12 / EC-10: Completion before final commitment
opinion that (a) the minimal flow of 60 m3/s oveloager period the minimal flow of 60 m3/s over a longer periodigh) the phase
and (b) the phase of zero discharge during impowmdieio not of zero discharge during impoundment do not haverse
have severe downstream impacts on ecosystemspanns. downstream impacts on ecosystems and riparians.
E-13 | PIU will submit an inventory of threatened &®y species EC-11 | CoE will review PIU’s inventory of threateneaidskey species and| Zwahlen| A: E-13: Commencement asap.

indicating: (i) exact distribution (in and aroureservoir area), (ii)
what the abundance is (i.e. importance for localobal
population), (iii) what the habitat conditions hése precise sites
are, (iv) what portion and parts of the habitat b lost due to
lisu dam and (v) if these species also live inrhgareas in a
sufficient number as to guarantee the survivaheflocal
population to ECAs and CoE.

comment on the results (including information ostiibution in and
around reservoir area, importance for local or gl@opulation,
habitat conditions, portion of the habitat lost dodlisu dam and
survival of local population).

Completion: Comparative analysis of available, cadittory
information: before final commitment

A: Inventory based on field survey: Start of Inventory
March, 2008

A: EC-11: Review and comment to ECAs 1 month after
completion of study. This mission: define scop&vofk
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No. Task PIU Task CoE CoE Comment and Priority*

E-14 | PIU will develop adequate mitigation measisesh as relocatiorf=C-12 | CoE will assist PIU in developing adequate mitigatimeasures Zwahlen| C: E-14: Commencement after inventory. Mitigation mzas
creation of new habitats, nesting and spawningsagéa), based gn (such as relocation, creation of new habitats,imgsind spawning and implementation plan to be developed 4 yeats pristart
conclusions of the inventory of threatened anddgscies. areas etc.) based on conclusions of the invenfdiyreatened and of impounding.

key species.
iﬁ)rauowulrl:d(?gsusrt(;rttr;at these measures are in plainrdeeservoir C: completion: Implementation 3 years before reservoir
P 9 ’ impounding starts. Measures requiring the stalslerveir:
implementation after the creation of stable reservo
PIU will provide a detailed implementation schednelestones
and deadlines). o
C: EC-12: Development of mitigation measures 4 yeafers
EC-13 | CoE will regularly check on the work progress ofasigres under impoundment starts.
EC — 12 (above) and whether the project is in canpe with the
time schedule provided by PIU.
C: EC-13: Completion of implementation
E-15 | The PIU will submit the time of completion,rdtion, and budget [EC-14 | CoE will review and comment on time schedul@ landget plan for| Zwahlen| E-15/ EC-14: Completion before final commitment

plan for the survey on fish species.

the survey on fish species.
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No. Task PIU Task CoE CoE Comment and Priority*
E-16 | PIU will provide an intensive study as referin E-15 (e.g. EC-15 | CoE will review and comment on PIU’s study (REFL6) on Zwahlen| B: E-16: Commencement asap.
under responsibility of the Dicle University) oretbxisting Tigris fish species and soft shell turtle dealirthweurrent situation
conditions of the Tigris fish species (includingbis Kellei) and (baseline), prediction of impacts, developmentadgnatic
the soft shelled turtle, a prediction of potentiagjative impacts ecosystem and fish/turtle population and necesaéigation B: Completion: parts of the study dealing with current
and a documentation of the development of the &eabsystem measures. situation and the first prediction of impacts, andthe
and the fish population after commissioning. Thelgtwill include necessary mitigation measures: 1 year after final
mitigation and compensation measures in case digiesl severe commitment.
decline.
) ) ) ) . A This Mission: define scope of work
This study will deal with pre-construction, constion and
operational phase
C: Rest: 5 years after impoundment (with yearly regort
C: EC-15: Commencement after completion of study.
C: Completion: Review of/ comments on parts of thegtu
dealingwith current situation, first prediction of impaeted
necessary mitigation measures: 3 months after aaplof
study.
C: Rest: 5 years after impoundment, yearly 2 monttes af
reports by DSI
E-17 EC-16 The CoE will assist PIU in Identlfylng appmﬁs sites and Zwahlen C: E-17: Commencement asap. Comp|eti0n: |dentificabion

PIU will submit a specific study to identitye most appropriate

sites around the reservoir for relocation of plamd animals and
for creating new habitats. Modification of alreagyisting valuablg
habitats will be avoided.

measures for relocation of plants and animals andreating new
habitats and with the implementation of such messur

Note requires results from PIU TOR E-13

sites/ study: 3 years before start of impoundment

C: EC-16: Commencement asap. Completion: Identificatid
sites/ study: 3 years before start of impoundment;
Measures: 1 year before start of impoundment
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No. Task PIU Task CoE CoE Comment and Priority*
E-18 | Acquisition of such sites and implementatibprotection EC-17 | CoE will regularly check on the work progresad® in acquisition | Zwahlen| C: E-18: Commencement after study (E-17). Implememtat|
measures will be done by PIU. of such sites and implementation of protection messand plan: latest 3 years before start of impoundment.
whether the project is in compliance with the tiscaedule Completion: Acquisition: 2 years before start opsundment
] . . . provided by PIU.
PIU will ensure that sites are available and messsare in place
before reservoir impounding starts. C: Measures: 1 year before start of impoundment.
PIU will provide a detailed implementation schedrglestones . ) . . .
and deadlines). C: EC-17: Upon completion of_ implementation of measure
at latest 1 year before start of impoundment.
E-19 | PIU will define measures and actions necedsaie assessmenEC-18 | CoE will assist PIU in defining the measured actions necessary| Zwahlen| E-19 / EC-18: Completion before start of main dam
of water borne diseases. for assessing the relation of malaria and otheesgatrne diseases construction work. Start March 2008
in the project area.
E-20 | PIU will assess the occurrence of malariaathdr water borne |[EC-19 | CoE will assist PIU developing measures (préeaneducation, Zwahlen| E-20: Commencement: Assessment: start of main dam
diseases in the project area in relation to the HERd provide health service etc.) to prevent an increase ofmmime diseases construction. Catalogue of measures asap
information to the regional Health Authorities dretrelevant and HIV/AIDS in the project area.
findings. - )
inaing Completion: Assessment : after 3 year of operation
Catalogue of measures: 6 month before impoundment
PIU will develop a catalogue of measures (preventalucation,
health service etc.) to prevent an increase ofvmime diseases EC-19: bef tart of main d tructi
in the project area before reservoir impoundingsta -9 betore start of main dam construction
E-21 | Conducting a Prevention Programme for Malani@ HIV/AIDS. [EC-20 | CoE will regularly check on the work progre$she Prevention Zwahlen| A: E-21: Commencement: start of main dam construction.
Programme for Malaria and HIV/AIDS.
Completion: Through out life time of HEPP
A: EC20: Commencement: Start of Prevention Programm
Completion: End of repayment period
E-22 | PIU will submit an updated Final Design Stsdied a satisfactorfeC-21 | CoE will review and comment on the updated IRDesign Studies | Zwahlen| C: E-22/EC-21: Completion at least 1 year before sthrt

Dam Safety Concept including emergency and evamuatans.

and the Dam Safety Concept including emergencyeaaduation
plans and report to ECAs.

impoundment
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No. Task PIU Task CoE CoE Comment and Priority*
E-23 | PIU will conduct a topographical study to detiee the ground  [EC-22 | CoE will review and comment on the topograplstady on Tepe | Zwahlen| B: E-23: Completion. 2 years before start of impounaime
elevation of houses in Tepe and — after consuttiegaffected and will assist in identification of actions and{@ction measures to
people in Tepe - will identify necessary actiond grotection be implemented.
measures to be implemented. B: EC-22: Review and comments: 1 month after compietig
study
B: Identification/implementation of measures: at lagegears
before impoundment starts.
A This mission check situation of Tepe in the field
(involvement of SC-R)
E-24 | The PIU will submit an acceptable EMP/EAPatwg the con- |[EC-23 | CoE will assist PIU in preparing an accept&P/EAP (Sub-EMP) Zwahlen| E-24A before final commitment
struction and the operational phase. This EMP/EARcigarly covering the construction and the operational phHsis includes
identify the impacts of the project, necessaryamstiand mitigatior identifying the impacts of the project, necessatjoas and Saatci . o
measures to be taken, time schedule for measudetherentities mitigation measures to be taken, time schedulentzsures and the| >22t¢1 | A: E-24B: Start : March 2008. Sub-EMPs for individual
responsible for their implementation as well asréugiired budgets. entities responsible for their implementation a#l a&the required stages of work/activities: in place not less than @onths
For measures that are outside the scope or theatenye of the budgets. All mitigation measures listed in the URIANd in these before actual work starts. "In place” meaning detaied EMP
PIU, PIU will provide commitments of the responsibiistitutions. TORswill be included in the EMP/EAP. available, reviewed and approved by CoE. No work/divity
will commence before the respective Sub-EMP is inlgce.
(@) Framework EMP for construction and operational phas
defining parts of overall project (works, activitietc.) for A: EC-23: Sub-EMPs review 1 month after Sub-EMP has
which Sub-EMPs will be provided, date of providigb- been provided by PIU
EMP, date of respective works/activities to stéct e
. . . B: Rest: to be updated when results of studies and
(b) Detailed Sub-EMPs (details as described under task) measures are available.
E-25 | PIU will submit updates of EMP when necesgtrpe decided byEC-24 | CoE will decide on the necessity of EMP updéesept where Zwahlen| B: E- 25/EC-24: When necessary
CoE) or when there are substantial changes in thie.E completion of pending studies require updates jncase) and
review any updates of the EMP and/or substantimhghbs in the Saatci
EMP. aatct | g: Completion : End of repayment period of project
E-26 | PIU will implement the llisu project in comatice with the Zwahlen| B: E-26: Commencement: Immediately.
EMP/EAP (Sub-EMPs) and the time schedules givehen
EMP/EAP. .
Saatci

PIU will immediately inform CoE in case of deviatifrom or
incompliance with EAP/EMP or any incompliance witbRs

B: Completion: End of repayment period

A This mission: discuss internal monitoring and réipgr
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No. Task PIU Task CoE CoE Comment and Priority*
E-27 | PIU will update the budget plans for the proje include all taskg E-27: Completion before final commitment
described in the TORs of PIU and CoE.
E-28 | The PIU will conduct a monitoring program after quality in EC-25 | CoE will check the monitoring reports of PIU: on Zwahlen| A: E-28: Program definition 1st CoE site visit
Tigris and its tributaries and in the reservoir.
= water quality in Tigris and its tributaries andlie reservoir Saatci | completion: Ongoing during guarantee period
Parameters to measure, points of measuring, freguerbe
determined in cooperation with CoE.
= water flow EC-25: Commencement : With submission of monitoring
reports
= time of zero discharge during impoundment
Completion: End of repayment period.
= fauna/eg. bird species after commissioning
= aquatic ecosystem and the fish population aftemsissioning
= development of relocated flora and fauna speciésein new
habitats
= malaria and other water borne diseases in thegtrajea
E-29 | The PIU will measure the water flow (outputlat site or in short Zwahlen| E-29: Commencement: Start of impoundment
distance) daily.
Completion: Ongoing during guarantee period
E-30 | During impoundment PIU will record the timezefro discharge Zwahlen| E-30: Commencement: Start of impoundment
Completion: End of impoundment
E-31 | PIU will monitor fauna (e.qg. bird species)yaftommissioning Zwahlen

C: E-31: Commencement: after commissioning

C: Completion: Ongoing during guarantee period
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No. Task PIU Task CoE CoE Comment and Priority*
E-32 | PIU will monitor the aquatic ecosystem andftble population Zwahlen| C: E-32: Monitoring: After start of operation of thard
after commissioning.
. . . C: Completion: Establishing Parameters: 1 year before
Parameters to measure, key species, point of megstrequency .
- A ; ) impoundment
to be determined in cooperation with CoE.
C: Monitoring: end of repayment period
E-33 | PIU will monitor the development of relocaftata and fauna Zwahlen| C: E-33: Commencement: Relocation, parameters: 6 raonth
species in their new habitats. before relocation
Monitoring period, parameters, frequency to bemeitged in . I . : :
cooperation with COE. C: Completion: Ongoing during guarantee period
E-34 | The PIU will conduct a monitoring program ddlaria and other Zwahlen| C: E-34: Commencement: With impoundment

water borne diseases in the project area (refial29).

Methods, parameters/indicators and frequency ebermined in
cooperation with CoE.

C: Completion: Ongoing during guarantee period




llisu Hydropower Project, Turkey Page 45
Sub-Committee on Environment: Final Report February 13, 2008
llisu HEP CoE

No. Task PIU Task CoE CoE Comment and Priority*

E-35 | PIU will regularly inform the CoE on the impientation of the |[EC-26 | CoE will regularly check on the implement/wgnlogress of the Zwahlen| B: E-35: Commencement: Implementation of EAP / AMP
EAP/EMP, especially on the work progress/implemisoreof: llisu project and whether the project is in comptia with the
EMP/EAP (Sub-EMPs) and the time schedules givehen Saatci

«  construction of WWTP EMP/EAP. B: Completion: Ongoing during guarantee period

B: EC-26: Commencement : Immediately after EMP/EAP

. measures to implement BMP in irrigation and margirin -
(Sub-EMP) have been provided by PIU

. additional mitigation measures to enhance watelitguin
case of negative, trophic situation in the reseratier
commissioning

Completion: End of repayment period

A: This mission: check and define internal monitgrand

. Rehabilitation of dump sites in project area, naitign reporting

measures to reduce risk from dump sites, rehatinlitaf
Siirt dump site and implementation of new dump site
according to Turkish standards.

L] measures to prevent increase of water borne dseask
the Prevention Program for HIV/AIDS

PIU will immediately inform CoE on any deviatiorofn plans or
incompliance.
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No. Task PIU Task CoE CoE Comment and Priority*
E-36 | PIU will regularly inform the CoE on the mtaing results of: [EC-27 | CoE will provide reports to the ECAs on worlogmress and Zwahlen| A: E-36: Commencement with monitoring
implementation of mitigation measures, monitoriaguits (e.g.
. L . . . Water quality, water flow etc.), compliance witmé schedules ang . L . . .
water quality in Tigris, its tributaries and in theservoir EMP/EAP and any deviation or incompliance. Saatci | Completion: Ongoing during guarantee period
= water flow
. Monitoring of fauna/eg. bird species after comnuesig Information on the different issues will be comptdsn one quarterly A: EC-27: Commencement asap
report during construction and resettlement phageaa annual
= aquatic ecosystem and the fish population after report during operation. Completion: End of repayment period
commissioning
. development of relocated flora and fauna speciésein
new habitats
L] malaria and other water borne diseases in thegtrajea.
PIU will immediately inform CoE on any deviatiorofn plans or
incompliance.
! Priorities:
A: = high priority, to deal with during the De@7 site visit
B: = medium priority, to check during the Decdifé visit

C: = low priority: no action to be taken now
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A3 WATER QUALITY AND WASTE WATER
No entries on this page
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A4

A4.1

BIODOVERSITY AND RELATED ASPECTS

Terrestrial Biodiversity (TOR E-13)

The following is a proposed draft Scope of work floe terrestrial biodiversity survey
which has to be carried out according to TOR Ef@8ussing on threatened and key
species. TOR E-13 is and remains the main benchfoatkis study.

1. Basis

The core obligation of the study is the field wookbe carried out, since this type of site
specific information is not available until now. Wetheless, existing information has to
be taken into account; this refers mainly to theRa#odiversity reports and data base,
but also to other institutions who might have ral@vinformation (universities, NGOs
like Doga Dernegi, etc.). However, it is cruciathield work will be carried out.

2. Timing

Basically, the study has to cover an entire yeaslgle, since some species are not
present or not visible during all parts of the y@i&e migrating birds, plant species with
short vegetation period, etc.).

Spring is the most important time for different seas (suitable weather conditions,
breeding season of many species). In order to cMerast one spring season before the
start of major works, it is absolutely crucial fine field work for the study to start in
early March 2008. Missing this could mean to logear.

3. Area

The study must cover the entire reservoir areaitsrglirroundings. It is proposed that a
strip of approximately 5 km around the reservoibésng covered; this can locally be
narrowed or widened to some extent, taking intcoant the topography (immediate
catchment area of the reservoir, presence of irmpbhabitats, etc.).

The area must be clearly identified and shown orap of suitable scale.
4. Objects of the Survey

The TOR mention "threatened and key species" asatiget of the survey. In order to
do so, work is required in two directions, nama)yfgcussing on key habitats and (i)
focussing on species.

4.1 Habitats

Key species can only live or survive in an arear@libeir habitats are in the required
conditions. For this reason, it is important teffidentify and then provide information
on key habitats. Such habitats are e.g. wetlandbs floodplains (related to and
influenced by the river, especially in wider paofsthe valley, where the river forms
several arms), rock faces (as nesting places fdainespecies), areas covered with
forest or at least with higher tree density, etaisTs a provisional list and should be no
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means be taken as final or comprehensive. It vallobe objective of the survey to
identify such habitats. The EIAR and other repeds be taken as a basis, the use of
suitable satellite pictures is recommended. In vieivthe later need to specify
compensatory measures it is important that infolonais available also on such
habitats which will not be lost due to reservoipmandment.

4.2 Species

It is clearly not possible to make an inventorytlué entire fauna and flora, whence the
limitation on threatened and key species. A de@nitfor threatened species can be
taken from the relevant red lists; key species nieda defined, and this should be done
on the basis of existing information (see above)afgeneral definition, key species can
be seen as species which are not necessarily ¢hext but which are (i) indicator
species for the condition of certain important ketisi (i) especially abundant in the
area of the study, without being ubiquitous, dj fiave been discussed controversially
in the context of llisu Project.

It is recommended to focus on the following groudpsm which to identify threatened
and key species:

» Birds (including resident as well as migrant spgcie
* Mammals (concentrating on larger species and patgnbats).

* Reptiles (coordination with survey of aquatic biasity required, e.g. for the
case ofRafetus euphraticus, the soft-shelled turtle).

* Amphibians.
* Flowering plants.

Above, the importance of key habitats was mentipaed the survey should focus on
these. However, the rest of the study area, maighcultural land, should not be left
out completely, since this can potentially be tlabitat of important key species (e.g.
Otistarda, the Great Bustard).

5. Main Questions

The following main questions have to be answerefiddgg work for the identified key
species and their habitats:

» Distribution within the reservoir area and its sumdings.
* Frequency, numbers.

» Importance of study area (breeding habitat, feethagjtat, used shortly during
migration, etc.).

6. Analysis of Findings

The analysis of the filed data will concentratetiom following questions:
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* Importance of the study area for the species ak gmarginal, core habitat,
endemic species; in case of the use of the termeharc” it should be pointed
out clearly as to endemic to what this speciesoisturkey, to Anatolia, to the
Tigris basin, to the Study Area, ...).

» Importance of the affected population for the sualiof the species, regionally
and globally.

* Importance of mitigation measures.

Note that this list is not necessarily exhaustive.

7. Conclusions

Evaluation of the results has to been given forféflewing points:
» Severity of the impact.

* Need and possibility for mitigation and compengsatimeasures (in general
terms; detailed planning of these measures witldoee in the next phase).

* Required monitoring (in general terms again).
8. Schedule and Manning

As mentioned above, the study needs to cover aregmar cyclelt is important that
field work starts in early March 2008. If carried out and managed properly, data
analysis and reporting can be done in parallehéofield work to a large extent, so that
the report can be submitted about 2 months afeeetid of the field work (target date:
end of April 2009).

Field work must be carried out by recognised spistsain their field. It is highly
recommended that wherever possible local speddksy. from universities in the area)
should be included in the study.

A4.2 Aquatic Biodiversity (TOR E-16)

A draft proposal for monitoring of the aquatic egsiem was discussed in Ankara on
Dec. 11, 2007, according to the outline given below

For monitoring fish species and their habitat, ftilowing program is proposed:
The following transects are being monitored:

» ashort stretch upstream of dam site

* ashort stretch downstream of dam site
The following items are shall be monitored:

* Water quality: N, P, TSS, HC
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Primary production (Chlorophyll A)

* Macro-invertebrates

* Micro-invertebrates (plankton)

e Aquatic plants (also in wetlands)

» Fish biodiversity (species, abundance)

» Socio-economy (related to fishing, if of relevance)

Fish catch, in addition to this program, can alging monitored by interviewing
fishermen on a regular basis (asking them abouhdatspecies and numbers, weighing
catch). This activity depends on the readinesshef fishermen to participate and
provided there are people in the area for whomirfgsls a relevant part of the income.

The purpose of this program is to monitor changa$nd and after construction. The
surveys at the selected sites should be carriequarterly.

The survey program must start before the beginafrifge main construction work and
must be carried on during the entire constructiemnoal.

Water Quality Monitoring

In addition to this quarterly survey program, acsfie water quality monitoring is being
proposed as follows:

* Monitoring of two sites (1 upstream of the sitejdwnstream of the site, a short
stretch d/s of the lower coffer dam.

* Monitoring of profiles across the river at thesetsites.
* Monitoring carried out on 4 days per week.

» Parameters monitored: TSS, DO, T (°C), conductiyty.
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A5 PHOTOS

All the pictures on the following pages show thteation as of early December 2007.

Photo 1: Dam site with llisu village

The village is located on the right
bank of Dicle (Tigris) river and
almost exactly on the dam axis. The
arrow indicates the left bank dam
crown abutment.

Photo 2: llisu village

As everywhere in the project area,
waste disposal is a problem, which
has become more severe with the
increased use of plastic and other
not easily degradable material.
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Photo 3: llisu dam site

Seen from a short stretch
downstream of the future dam. The
arrow indicates the left bank dam
crown abutment. No work on the
site has started as yet.

Photo 4: llisu dam site
Dam axis seen from the school yard
of llisu village, which is located on
the dam axis. The arrow indicates
the left bank dam crown abutment.

Photo 5: Ilisu construction site

The first office barrack with the
information sign post, located a
short distance downstream of llisu
village, so far is the only visible
indication of the work starting on
site. The arrow indicates the left
bank dam crown abutment.
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Photo 6: Oak grove near llisu

In the entire project area, forests are
virtually absent and stands of trees,
as this oakQuercuscf. ilex) grove a
few hundred meters downstream of
the dam site are rare. They are
ecologically important. That these
trees have not been cut might be
related to the fact that the grove is
used as cemetery.

Photo 7: Gorge downstream of
dam site

A short stretch downstream of the
dam site the river enters a gorge. At
the time when this picture was
taken, about 400 m3/s of water were
flowing in the river. This shows that
the 60 m3/s defined as minimum
flow during impoundment and
operation will have to be strictly
observed.

Photo 8: Project induced activities

In the surroundings of the future
dam construction site, military posts
are being built with the aim of
providing protection to the
construction site.
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Photo 9: Hasankeyf

Seen from the left bank of Dicle
River. The full supply level of the
reservoir will reach to within a few
meters of the top of the nearer
minaret.

Photo 10: Hasnkeyf

Seen from the old city castle. The
caves on the left river bank are
mainly being used as "summer
houses".

Photo 11: Hasankeyf caves
Looking away from the river.
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Photo 12: Hasankeyf caves

Only few of the caves are still
inhabited today, as the one on this
picture.

Photo 13: Hasankeyf caves

This cave was inhabited by a family
of about 10 until about 10 years ago.
As is the case for other man- made
caves, the walls are smooth and do
not show any cracks etc. that could
be used by bats.

Photo 14: Hasankeyf caves
Recently, some of the caves
(fortunately no longer inhabited at
that time) have collapsed.
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Photo 15: Hasankeyf caves Photo 16: Ancient cave church, Oymatas

While no longer inhabited, many of the caves afiéis cave in Oymatas village, on Dicle river

still being used as storage rooms or as shelter fmetween Batman and Bismil, was originally

animals. excavated as a church. Today, it is still used as a
storage room.

I?hoto 17: Ancient cave church,
Oymatas

Small ancient cave church (see
Photo 16 for a view of the interior)
in Oymatas village.
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Photo 18: Important habitats

Two of the potentially important
habitat types within the project area,
namely rock cliffs and floodplain
habitats, are shown here,
immediately upstream of Hasankeyf
town.

Photo 19: Dicle river near Bismil

The tailwater of the Ilisu reservoir
will reach approximately up to this
point.

Photo 20: Agriculture

Thick and fertile soils can be found
in many places within the reservoir
area, as here near llisu village
immediately upstream of the dam
axis. It might be worthwhile
considering the possibility for using
some of such soils for improving
agriculture in resettlement areas
neat the reservoir.
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Photo 21: Diyabakir WWTP:

Screw pumps.

Photo 22: Diyabakir WWTP:

Sludge thickeners.

Photo 23: Diyabakir WWTP:

Primary sedimentation.
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Photo 24: Diyabakir WWTP:

Sludgedigesters

Photo 25: Untreated wastewater
discharge to the Dicle river in Diyarbakir

Photo 26: Untreated wastewater
discharge to the Dicle river in Diyarbakir
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Photo 27: Garzan creek in Batman.

Non-point  sources (agricultural
activity) contribute to pollution.

Photo 28: Archimedes (Screw)
Pumps of Diyarbakir WWTP

Photo 29: Diyarbakir WWTP:

Grit Collection at the entrance of the
wet well before the Archimedes
pumps.
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Photo 30: Diyarbakir WWTP:

Grit Collection at the entrance of the
wet well before the Archimedes
pumps.

Photo 31: Diyarbakir WWTP:

By-Pass to divert the water to the
Tigris River to be able to clean the
grit

Photo 32: Diyarbakir WWTP:

Grit Chambers
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Photo 33: Diyarbakir WWTP:

Primary Sedimentation Tanks

Photo 34: Diyarbakir WWTP:

Digesters



