190.2.1 Financiﬁl analysis

Financial cash flow shows project cxpenditures for investment, and operation and
maintenance. (Table 10.2.1). In order to obtain the 1993 average price for the financial and
economic analyses, the estimated investment and operation and maintenance (O&M) costs arc
deflated by the general whole sale .plice index since their base time is February 1, 1994. (Table
10.2.2 and 10.2.3) Total amount, investment cost, and O&M cost are USD 18,087,184, USD
13,340_,59_7, and USD 4,746,587 respectively. NPV of the costs discounted by 3% interest
raie is USD 16,067,359. '

10.2.2 Economic analysis
(n Basic Consideration

For the calculation of the economic cost and benefit, distortion of the Turkish economy and the
factor of transfer within the economy are to be identified. Use of standard or sector particular
conversion factor(s) for the economic valuation are desirable for the economic analysis. At
present, however, there is no reliablc conversion factor applicable to this project.
Governmental interventions such as subsidies, taxation, export and import regulation and/or
special arrangements, eic., are o wicfély applied in Turkey. As far as cxamined the planning
reports and confirmed with the related international and Turkish governmental organization,
efforts to £ igure out conversion factor have not been materialized recently except electric power
sector. Due to complex and too fiﬁid 'cconomic measure application, identification of the
influence of the governmental intervention is almost impossible. The conversion factors

employed by the planning reports are not reliable for present conditions.

Concerning the value added tax (VAT), which is representative transfer factor, aimost all inputs
of the project arc subject to 15 % VAT. This figure is applicable to value the financial cost to
economic cost. In Turkey, current exchange rate reflects current currency value. Shadow

exchange rate is not required for economic valuation.

For .the-beﬁcfitréide,.ideﬁtification of influence of the governmental intervention is very
difficult, too, from the same reason stated above. Comparing 1o the scale of this study,
detailed investigation for the clarifi.ca_t_iori of the influence is too much burdensome. Available
data are not ready for distinguishing whether distorted or not. In this circumsiance, no
adjustment is niade_f or the calculation of the economic benefit.
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(2) Economic Cost and Benefit
Economic costs incorporating VAT factor are shown in Table 10.2.2 and 10.2.3.
As stated in 10.1.4, items of the economic benefits of the project are the following items:

(a)  Substitution effect of the personnel related to the flood forecasting and warning
by thc system, _ '

(d) Decrease in flood aleas!dwmages by proper dam opcmt;ons and

(© Maximization of reservoir water use by more flexible and appropndte dam

operatlons

Economiic value of the item (a) is calculated by the reduced number of petsonnel for water
gauging station rccord reading and reporting and their salaries. Total 8 personnel paid with TL.
117,600 thousand per year are substituted by the system ( Table 10.2.4).

Hems (d) decrease in flood areas/damages by proper dam operations is calculated by identifying
the difference between expecled' défnages/ i_os’swﬁhout project and with project respectively.
Assessed extent of the i:llus'l.dat.io_n areas and the economic loss differcntiated by the discharge
volume of the Seyhan Dam are shown in Table 10.2.5. Table 10.2.6 shoWs comparison of
with and without project losses and expeeted annual econon_ﬁ_c benefits discounted by the flood
probability. Total expected annual benefit catégorized in this item is USD 669,725, -

~ Additional electric power generation is the effect of the item {e). Expected additional electricity
by the Catalan Hydro Power Plantand the Seyhan Hydro Power Plant, their economic, and per
annum values discounted by the flood probablhty USD 595,379 in tfotal are listed in Table

(3)  Economic Analysis

Economic cash flow and result of economic analysis including EIRR (Economic Internal Rate
of Return), comparison of nominal values of cost and benefit, and NPV (Net Present Value)
discounted by the real interest rate of 3% per annum are shown in Table 10.2.8.

Dircct interpretation of the figures of the EIRR and NPV, which are 4.75% and USD .
1,722,735 respectively, is that the projéﬁ:t"is not so beneficial for the society in ecconomic term.

Comparing to the other sectors' EIRR criterta for the implementation suc'h. as the agriculfufa] o
development project's 5%, the domestic waler supply projc‘ci‘s 7%, and the electric power
development project's 9.5%, this 4.75% figure is still a little bit lower than the agricuiture's
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5% which is the lowest among them. Although the economic figures are not favorable for the
project iniplementation, following points have to be born for the project evaluation and the

decision making for the implementation.

Measurement of the project benefit in economi.c term has limitation; economic measurement of
beneficial impacts by the main direct project effects including reliability and accuracy increase,
and speed ﬁp in flood forecasting is not suitable for the monetary valuation. At the same time,
the project benefit items such as
(h) increase in social safety {eelings by reliable information, decision making, and
proper public sector's action, and decision making for the implementation, and
(i)  decrease in possibility of potential risk realization and increase in social safety
feelings by reduced discharge water volume from the Seyhan Dam during the
flood time
stated in 10.1.4 are virtually not measurable in monetary term.

Furthermore, the economic evaluation/analysis is only part of the project evaluation and/or the
decision making_factoré of the project implementation. Even:though the case in which the
project is oﬁly the cost for the society in economiic term, the implementation of the project is
legitimately possible if the expenses for the project is reasonable for the society. Economic
feasibility is one of the indicators for the society to decide whether the burden for realization of
the desirable results is acceptable or not. Judgment of the EIRR figure is relative 1o the
society's value system.

(4 Sensitivity Analysis
The sensitivity analysis is conducted in four cases; a) benefit is increased by 10% , b) benefit is

decreased by 10%, c) investment cost is increased by 10% , and d) investment cost is
decreased by 10%. The result is the following.

(Unit: USD)

~ EIRR NPV(Benefit) NPV(Cost)

Case a)  633% 18,146,756 14,774316
Caseb)  3.08% 14,847,346 14,774,316
Casce)  355% 16,497,051 15,920,253
Cased) 6.16% 16,497,051 13,618,952
Original - 475% 16,497,051 14774316

*NPV is discounted by 3% interest rate.
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The result of shows that project.'s EIRR figei'es are sensitive to the fluctuation the benefit and
the investment cost. 10% change in benefit affccts the EIRR value by approximately 35% in
points. 10% changes in the investment cost varies the EIRR results by 25 to 30%.

NPVs of the benéfits discounted by 3% per annum interest rate constantly exceeds the NPVs of

the respective costs.
10.3 Technological and Social Evaluation

The SeyhanRiver drains into the Mediterranean Seca thtotlgh the city center of Adana and the

. meandering downstream area.

Although the river improvcment works of this peculiar meandering downstream will be
executed in the future, consistent river administration from the upstreaim area to the river mouth

is indispensable for public welfare.

- Und_er'these'conditionS, Flood Control, Forecasting and Warning System not only contributed
to the social environment, but also pays a significant role in this district. '

"10.3.1 Technological evaluation.

In order to protect the living env:ronment ina basm from successive floods, like that in 1980 :
radical countermeasures,. such as levee and dam construction work, were v1gor0usly

developed

The Catalan Dam and the levee in the c1ty center of Adana are near completion thelefore
powerful flood control facilities have been eveniually 1mp}emented

Under these conditions, the dependable flood forecasting system is techmcaliy evaluated as

follows:

(D Instead of the conventional system telephone and telegram method etc., the
introduction of anew aulomatlc telemeter system 1s expeeted o greatIy improve flood
fmeeastmg ' '

(2) Precise information on floodmg is mdlspensable for f]ood f;ghtmg action WhICh is

aimed at protecting eecurlty of all the basin’s levees.
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3 For the purposé of synthesized operation of the Seyhan and Catalan Dams close to the
residential areas, a telemeter system is evidently much more effective.

{4 The valuable experience of DS in regard to the Seyhan River will help to secure the
spread Seyhan River of the up-to-date river administration throughout the country.

The introduction of new technology concerning flood forecasting and the telemeter
system is also significant from the viewpoint of friendly relations between both

countries.
16.3.2 Social evaluation

(H A'lot of people surrounding the river are living together with the Seyhan River.
Flood forecasting is a serious issue for them.

That is to say, the precise transmission of flood information among them is connected
with the saving of lives and stabilization of public sentiment no doubt.

(2) More than 10,000 people who reside in HWC, depending on the circumstances, must
evacuate due to the scale of flooding,

Accurate transmission is directly related to their evacuation and people’s lives.

(3) Flood figﬁting information is used to assist the flood fighting action to ensure the
public welfare of the whole basin.

As mentioned above, the Flood Forecasting and Warning System not only controls the floods
by méans of optimum operation, but also supports the flood fighting action of the whole basin,
so makes a great contribution to'stabilization of public welfare.

Further discussion to support the project's raison d'étre is the amount of the investment madc
for the flood pfotection of the Lower Seyhan Reaches. As stated in Chapter 2, from the
Seyhan Dam to the lower rcguiating structure, the Adana Municipality Government has been
constructing the new concrete levees designed by the DSI, which has 1,800 to 2,000 m3/s
capacity, immediate to the low water channel within a few years. Based on the above stated
condition, the present HWC land area has been gétting many buildings and facilities including a
large shopping mall, a huge mosque, leisure and entertainment facilities, spbrts grounds, and a
garden park. Some of them are already in service. Some are under construction and some are
in a design stage. |
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Since itis the artificial protection measure, however, there is still possibility of an occurrence
of the damages caused by human error in design, construction, or operations. Considering the
amount of the huge capital investment being poured in and expected various prosperous
activitics in this area, implementation of every possible effort for preventing materialization of
the leCllﬁ'dl risk to become a real disaster is indispensable. Lowering the discharge volume
from the Seyhan Dam during flood times, which is enabled by optimal operations of the two

dams with the new flood forecasting and warning system, is one of these essential efforts.

Furthermoré, prior to the new levee construction, the Catalan Dam construction had been
started. One of the main purposes of this huge project, of which investment cost is 453 million
US. dollar mcludmg hydropower facilities, is flood control. Flood control and protection of
the Adana Clty and agricultural land in Cukurova have long time been a problem for the society
to be solved. The Seyhan Dam and the levees in the lower reach are the efforts paid by the

society.

Considering the above stated investments and social -'acceptance of them, the investment of the
system may accepiable for the society to have its contribution to more accurate and faster flood
forecasting aiming the reliable dam operation and the reliable information provision to the

society.

10.4 Synihetic Evaluation .

This 'project does not exert anrimportant influence upon the natural environment of this district,
rather it grcatly contributes to preserving the social and natural environment by protectmg the
whole basin from flooding.

I this project is implementqd,- information related to floeding, such as the rainfall coridi_tio_n of
the basin, water level of the river channel, forecasting value of flooding and other information
will be presented in real-time to the general public.

Such function become the eye and the ear of the general public and attract publi(i attention.

Therefore this project is appreciated not only asa result of the immediate economic eff gct, but
because it greatly contributes to society. | '

The benefit of the project cannot be-estimated in monetary terms but in terms of the saving of
human life, stabilization of living conditions, and advancement of .ﬂood-fbreci_asting tech_m'i;ués.
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11. RECOMMENDATION
11.1  Organization and Administration

11.1.1 Proposeﬂ organization and administration on flood control, forecasting
and warning system for Seyhan River Basin

The existing legal, organizational and administrative functioning system detailed in the previous
section seems to be compatible with the envisaged aims.. The organization chart and
administrative structure implemented by DS] in flood control and fighting measures (sce Figure

2.3.3) have a scope that can best serve the syslem to be proposed.
11.1.2 Staffing

The proposed staffing and the operating system appear to be safer and more economical

provided that reliable warning systems are employed. -

'Qrganfzation and ﬁlanagement flow chart f or the flood control, forecasting and warning system
to be designed '_for the Seyhan River Basin is dependent upon the model suggested at the end of
the feasibility study .

After the identification of the model to be proposed, further technical and administrative staff
may be needed. In our opinion this possibility must be considered.

The exisﬁng organization chart (Figure 2.3.2) which is used by General Directorate of DS and
Regional Directorates for flood protection and fighting measures will be adequate if it is

equlpped by additional staff and eqmpment
11.2 Hydrometeoro!ogical Observafion

Both SI and EIE carry out the observation of flood in the main stream together with the major
tributaries; The observed data are valuable for the establishment of the flood forecasting model

. with higher accuracy.

The storage functlon basin and river models and simple snowmelt runoff model are established
for the Seyhan River basin through the past major flood records by the Study. And the
estimated flood hydrographs show the sufficient goodness of fit to the obscrved ones from the

forecasting viewpoints.
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However, it is considered that more accurate and reliable models shall be developed and
cstablished against several types of flood before the forecasting system is installed where the

updated models are to be loaded in the proposed computer system.

In view of the _above, the following works and studies are to be carried out by both DS and
FIE:

(1) Continuation of flood observation

(2 Continuation of peﬁodical discharge measurement
(3)  Updating of rating curves - S

4 Contmuatlon of snow depth and related observatlons

11.3 Mainterance Management System
11.3.1 Establishing maintenance and management system .

To efflciently operate the flood forecastmg and warning system inthe beyhan River basm and
make this system develop its maximum performance it: becomes important to establish a
maintenance and management system that matches to the particular confi iguration of the facility.

Figure 11.3.1 shows an eXampl'e of a maintenance personnel system that is recommended for
the maintenance and management of flood forecasting and warning system. [t is necessary that
seeing Figure 11.3:1, the DSI 6 th regionai directorate should secure personnel, then

educate/train them, and establish a maintenance and management system.
11.3.2 Training maintenance personnel.

Prior to introducing the flood forecasting and warning system, it is imporiant to secure

necessary maintenance personnel and provide them with appropriaie, prior education and.
training. | It is not the rare case with conventional users, _howev'er; that the promotions,

replacements, etc. of the initially educated and trained maintenance_personnei cause the lack of

sufficiently educated and trained maintenance personnel and thus result in an unsatisfactory

situation. This is due to the fact that the education of new personnel or.the transfer of

technology has not been sufficien_tly executed. The measures listed below, therefore, should -
be undertaken. ' '

- Estabhshmg and executmg penodlc educauon!trammg programs "

- Exeeutmg periodic. educauon by spemal engineers such as those of: the
manufacturer of the system ST
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- Establishing and executing the programs for periodic education in the factories
of the manufacturer of the systcn

- Introducing simulation systems for education and fraining

- Other necessary measures

Since the exccution of the measures listed above incurs expenses, the appropriate budges
should be set on an annual schedule and on a perennial schedule.

11.3.3 Establishing maintenance and managenient procedures

Standards for failure recovery and periodic maintenance procedures, for emergency and normal
contact routes, for report documentation, and for all other necessary items, should be clearly
provided for and executed. The following lists standards that shouid be established as

maintenance management procedures:

- Routine check and periodic check items, and standards for these checks

- Execution standards for failure or abnormal recovery actions

- Standards that specify control procedures concerning various reports and log
lists, and their submission routes

- Standards that specify.f ull details of repair request forms and rouies

- Standards that specify storage, control, and replenishment procedures
concerning spare and consumable parts

- Standards for the control of various maintenance documents and drawings

- Other necessary standards
11.3.4 Budgeting maintenance and operation expeinses
It is particularly important that prior to the startup of the flood forecasting and warning system,
budgeting and other necessary measures should be set up by estimating maintcnance and

operation expenses. The appropriate budgets should be set before continued smooth operation

of the flood forecasting and warning system can be achieved.
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12. TRANSFER OF TECHNICAL KNOWLEDGE

The transfer of technical knowledge is one of the objeclives of the Study and has already been
successfully carried out between the officials of DSI and Study Team throughout the Study.

Each member of the Study Team tries lo comprehend Turkish history and culiure as well as the
high technical level in the relevant fields and aims to promote daily amity and mutual

understanding.

Through the daily technical exchangc and on-the-job training, the way of thinking of Japan has

been presented at all times.

In particular, the radio wave propagation test which involved actual site investi gation in the
mountainous area continued for two and a hall months significantly.

Such experience greatly contributed to the promotion of knowledge, rclated to this telemeter
project and it will be useful with the electric wave test in the future.

Mr. Adil Akyatan (V1th Regional Directorate of DSI, Director of Planning Section), from July
11 to August 11, 1993 and Mr. Ayhan Teker (Investigation and Planning Department, Chief
‘of Hydrometric Observation Section), from June 13 to July 3, 1994 attached the overseas

training in Japan for approximately one month.

All the while the Ministry of Construction and relevant orgamzations carried out the transfer of
technology concerning the flood forecasting and warning system, river administration, and so

on.

By means of sile investigation and the introduction of hardware and software, friendly

technical exchange was carried ont.

The considerable experience of the key experts is a significant factor in the transfer of technical

knowledge.

In Turkey the technical foundation for the introduction of a new telemeter sysiem has been

“established in stages.
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Table 1.1.1 List of Members of JICA Advisory Commitice

Designation

Name

Positton and Agency

Chairman

Chairman

Member
(Flood Forecasting)

Member
(Communication System)

'Mcﬁlber _
(Communication System)

Kohzo Hukunari

Wataru Watanabc_:

Hajime Kubota

Wataru Kobayashi

' Hidefo Goshu

Senior Officer for Water Management,
River Division, Kanto Reginal
Construction Bureau, Ministry of
Construction

(Mar. 1993 - Jul. 1993)

Minister's Secretariat, Ministry of
Construction, Director for Policy
Planning

(Aug. 1993 - Sep. 1994)

Flood Forecasting

Chief for River Works, River
Department, Kyushu Regional
Construction Bereau, Ministry of
Construction '

Senior Researcher, System Division,
Construction Management Engineering
Center, Public Woiks Research Institute,
Ministry of Construction

(Mar. 1993 - Jul. 1993)

Chief for Telecommunication Section,
River Department, Tohoku Regional
Construction Bereau, Ministry of
Construction

(Aug. 1993 - Sep. 1994)




~ Table 1.1.2 List of Turkish and Japanesc Counterparts

Name Position Speciality
(1) Study Team .
Eiichi Yoshitake Team Leader Team Leader
Masayuki Shirajs:hi Member Deputy Team Leader/Chief Hydrologist
Toshihisa Nakatsukuma Member Hydsologist/Hydraulic Eggineer
Tetsuo Funayama Member Telecommunication Expex!
Shigeru Maruyama Member River Engincer
Takayasu Otake Member Economist _
Seyfettin Aydin Member Management Expeit
Toshiaki Kaivagishi Member System Engincer
Member Telecommunnication System Engineer

Hideyukj Tanaka

(2) General Directorate of State Hydraulic Works(DSI)

Investigation and Plann

Hiiseyin Yavuz -~
Dins;,er_'Kulgé
Sen Silliin
Tuncay Soysal
Ayhan Teker

_.Zeki)'e Kulga .
D. Ali Celik

MustéféTannvéx.di -

ing D

¢partment

. ‘Director

Deputy Head

‘Deputy Head

Chief of Planning Section
Chief of Hydrometric

" Observation Section

‘ MgteorologicaE'Enginecr
. Agro-Ticonomist

Civil Engineer

Operation and Maintenance Department

Coskuin Temizbal
Fikvet Erdoian

Elcctronical Engineer
Meteorological . -
Engineer/Hydrologist

(3) Vith Régional Directrate of DSI

Hasan Mert

-Adil Ak}’aian
Halil Attinok

Ali Dertzgiz
Mustafa Baksi
Cahit Stigiicik
Iigiin Toksuk
Tuna Alemdar
Aytekin Erdogan

'Deputy General Dircctor of
Vith DSI

Director of Planning Section

~ Chief Engineer of

Observation Section
Meteorological Engineer
Civil Engincer
Agro-Economist
Civil Engineer
Irrigation Engineer
Electronical Engineer

(4) Gcncrél Directorate of Electrical Power Survey
and Development Administration (EIE)

‘Hayati Hanger

Mctcorological
Engineer/Hydrotogist

Team Leader

Deputy Team Leader/Chief Hydrologist

Meanagement Expert

Hydrologist/Hydraulic Enginecr
Economist
System Engineer

. Telecommunication Expert

River kingineer

Team leader

Deputy Tézu_n Leades/Chief Hydrologist
Hydrologist/Hydraulic Engineer-

‘Telecommunication Expert
River Engineer

Economist

Management Expert -
System Engineer '

Telecommunnication System Engineer

I'IydrdlogiSﬂfIydraulic Enginser
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3 Apr. ‘40
29 Jan. ‘41
2 Apr. ‘42
5 Apr. ‘43
8 Mar. '44
7 Apr. 45
15 Feb. ‘46
14 Mar. 47

6 Mar. *50
21 Jan. '51
13 Dec. '52

4 Apr.. '53

4 Feb. '56
3 Mar. '57
9 Jan. 58
15 Apr. '5%
26 Apr. '60
& Feb. '61

12 Apr. '76
23 Apr. 77
1 Jan. '78
3 Jan. '79

Table 2.2.1 Yearly Peak Discharge

" Seyhan River Main Stem

Sta.No. Sta.No. At Con- Sta.No.

1806
(m3/8})

1805
(m3/5)

fluenca

(m3/s)

1818

Kérkin River

Sta.

No.

1820

Eflence River

Sta.

No.

1821

Cak:it River

S5ta.

No.

1817

24 Feb.
8 Aug.
30 Apr.
12 Jul.
15 Mar.
i8 Apr.
24 Jun.
© 23 Apr-

‘70
2t
*72
'73
74
*15
‘76
Y77

40.3
138.0
273.0

94.0
135.0
210.0

55.8
356.0

30
217
14

i6

Jan.
Dec.
Nov.
Nov.

Nov.
Apr.
Feb.
Mar .
Jan.
Apr.
Apr.

‘66
‘67
‘68
‘69
70
T
‘72
13
'74
'75
'76
*77

| 6B.5

52.6

139.0
153.0

190.0
195.0
233.0
144.0
320.0
106.0
228.0

Mar.

Jan.
May
Jun.

Nowv.
Apr.
Jul.
Sep.
AprT.
May

Apr.

‘64
‘65
‘66
‘67
‘68
'69
‘70
‘71
12
'3
74
l?S
‘76
)

41.6

74.7
119.0
96.4

BB.0O
143.0
33.0
146.0
195.0
66.0
124.0

Catchment
Area (km2)

3,800.0
1,148.5
285.0

13, 846

690
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Table 2.2.3 Highway Road Flood Damage

{(unit : billion T.L)

Flood S Bridge Road
Year Road Line - ‘ Narne T.L L{km)} T.I. Total
1980 Tarsus-Pozanti Cakit 15 2.4 4.0 16.0 18.4
1980 Tarsus-Pozant:  Tagobasi 1.0 - - 1.0
1991 . Tarsus-Pozantl Tarihi 2.8 3.0 12.0 14.8
1980 Imamodlu- Karsanti Efner 4.4 1.0 2.5 6.9
1980 Karaisali -Alada§ E§lence 1.3 0.5 1.5 2.8
1980 Kozan-Feke Goksu 3.2 1.0 2.5 5.7
1980 Kozan-Feke Feke 1.3 - - 1.3
1980 Feke~Mansurlu Mansurlu 1.2 2.0 50 6.2
1980 Feke-Saimbeyli  Igikli 6.6 0.5 1.5 2.1
11980 Kozan-Mansurlu ‘Gikdere 1.2 2.0 50 6.2
| fotal  19.4 14.0 46.0 65.4



Table 2.2.4 Railway Flood Damage

Description

Flood Year Km Locabtion
<Km 2714500 - Pozanti>
1980 271+600/800
1991 271+700/800
1980 271+900/272+300
1980 2724300 _
1991 272+8006/273+350
273+300/350
1986 273+500/700
1980,1991 273+90G/274+700
1980,1991 274+700/275+200
1988 275+744
1980 276+300/400
<Pozanti - Belemedik>
1980,1991 283+500/600
1980 283+600/700
1980, 1991 284+550/600
1980, 1991 284+900/285+200
1991 285+210/250
1980 285+250/400
1991 285+400/450
1991 285+450/500
1980 - 285+600/750
1980 286%100/400
1980 287+300/600
1991 28747007750
1980,1991 288+000/400
1991 288+400/600
1980 289+000/050
1980 28942007250
1980,1991 289+800/290+500
<Belemedik - Hacpkiri>
291+200/800
1983 2914926
1980 292+000/100
1981 29245007700

Embankmeht
Embankment

was
was

Retaining wall
Retaining wall

Inundated.

Embankment was

 Embankment and

Retaining wall

Inundated.

washed away.
washed away.
was fallen down.
was damaged.

Qashed away.

retaining wall was damaged.

was;fallen down,

Train slided out.
Embankment was damaged.

Embankment
Embankment
Embankment
Embankinent

was
was
was
was

Rataining_wall

Retaining wall

Retainjng'wall

Embankment

Embankment

Embankmént

Embankment

Embankment

Embankment

Embankment
Embankment
Embankment

was
was
was
was
was
was

was

was
was

da@aged. Rétaining wall was fallen down.

damaged.
damaged.,
damaged.
was fallen down,
was damaged.

was fallen down.
damaged.
damaged.

 damaged.

damaged.
damaged.
damaged.
damaged.
damaged.
damaged.

Railway was washed away. Retaining wall was fallen d

Scouring.

Conduit was collapsed.
Embankment was damaged.
Embankment was slided.

'Rétainiﬁg wall was fallen down.
Retaining wall was fallen down.

Retaining wall was fallen.down.

OwWil.



Table 2.2.5 Major Characteristics of Seyhan Dam and Catalan Dam

Item ' Seyhan Dam Gatalan Dam
Purpose *1} F.C + H.P + Irr. F.C + H.P + C.W.
{Rote ' TF.C=Flood contro}, B.P=Hydro power, frr.=Irrigation, C.¥-City water) :
Completion year 1956 1995 (Schedule)
Dam type o  Earth fill dam  Earth fill dam
Dam slope Upstream 1:2.5 Upstream 1:4.0
| _ Downstream 1:2.0 Downstream 1:3.0
" Dam volume {(m3) : 7,500,000 14,000,000
Height (m) : ‘ 77.0 82.0
Crest length {m) ‘ 1,955.0 894.0
Reservoir Volume {x 106 m3) .
Dead volume | 159 1,422
Active volume ' 720 704
(Flood control'volume) (366) . {(526)
Total | | 879 2,126
Reservoir surface aréa (km2) . 68.69 84.50

Elevation (m)

Minimum operation level 49.0 115.6
Spillway crest 61.0 110.0
Flood season high water level 61.0 118.0
Normal high water level 67.5 - 125.0
Dam crest 72.17 130.0

Water use {m3/s)
Irrigation - _ ‘ 32 o -
-City water ' ' - 16.7

Power Plant

_Design discharge . 231 360
Unit: numbers: : : 3 : 3
' Installed capacity (MW) =  3x18=54 '3%56.3-168.9
Annual energy generation (GWh) 350 596



1. Reservoir Water Surface Area (x mil.

Table 2.2.6 Seyhan Dam Reservoir Surface Area and Volume

19

(m} Ar
75.0 100
72.5 91
70.0° 83
67.5 75
65.0
62.5 61
60.0
57.5 48
55.0 :
52.5 37.
50.0 '
47.5 27
45.0
42.5 19
40.0
37.5 12
35.0 -
32.5 4
30.0 0

30

10
.00
.00

78.20

73,10
66.70

60.50

48.10

42.30

-37.80
33.60
30.10

~25.60

21.00.

17.80
16.00
12.00

on oo}

.80
.90

.20
.60
.4@
.90
.90
.00

.00
.00

2. Reservoir Storage Volume (x mil. m3)

m2}
1971 1976

Area Decrs Area Decrs
77.20 5.80 75.80 7.20
69.20 5.80 68.20 6.80
61.60 - 60,90

53.10 8.60 53.30 8.40
45.60 45,60 _
40.70 '8.20 - 38.40 10.50

i . 31.40
'29.50 7.50 26.90 10,10
24,40 : 22.70
21.10. 6.40 20.30 7.20
18.40 - 18.00 _
15.60 4.10 14.80 4.90
12.60 . 11.40

9,10 2.90 -

6.10

3.20

0.00 0.00

1971 1976

99.44 3.56
68.98 6.02
58,52
51,20 10.50
43.88
36.22 12.68
28.56 -
25.32 11.68
22.67
19.21 8.29
16.55
12.77 6.93
8.99
0.00
1980

8.
68.
58.
50.

35.
26,
22,
" 18,
16.
14.
11.

SO WO

o o

11.

13

14

11,

.04
.31

KR

.13

.44

40

.20
.46

.34
.00

75.0
72.5
70.0 1,415.0
67.5 1,217.0
65.0 .
62.5 886.0
60.0 742.0
57.5% 620.0
55.0 500.0
52.5%  400.¢
50.0 303.0
47.5 225.0
45.0 158.0
42.5 94,0
40.0 72.0
37.%
35.0 16.0
32.5
30.0 .0
Note; .
"Decrs”

1,333.
1,145,
968.
809.
677.
565.
464,
178.
298,
225,
171.
122.
78,

o o B oo i v e e R o Y e Y e e Y ot e

20.

]

0.0

82.
2.

77.
65.
55.
22.

~13.
-28.

oo

. « .
COoOODOoOCooo oo

1,209,
1,028.
866.
720.
595,
486,
395.
312,
247
190.
138.

61.
36.
i7.

L]

COOoOCOOO0ODOODOOD

206.
189.

166.
147.
134.
105.
88.
56.
35.
20,

11,

T- 8

CooCooocooo

1,100,
920.
762.
620.
495,
392,

304,
235.
175.
119.

29.

stands for decreased valuve of area or
with the original reservoir in 1956.

oo

. .
oo

315,
297.

266,
247,
228.
196,
165,
128,
106.

~3 ch 0
B O ~d

- I ]

“ e .
foace B e B o s B R S iae T s B e e

1,069.
§83.
724.
586.
468.
367.
287.
219.
160.

108,

27.

346.
333.
299,
273,
252.
213,
180.
142,
116,

94,
66

72.

[ & I == I

volune in comparison

SR W NR- R

1 063.
878.
720,
583,
465.
-367.
290.
228,
177.

134,
96,
64,
- 38.
19,

UMY OO WO O D OO

351.

338.]

302.
276.
252.
210.
171.
125.
9¢.
61.
29.
33.

4
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Table 2.2.7 Low Water Channel Water Profile

Single  Accum. Lowesl Shoulder Elev. Chienel Water Surface Profile (m3/s) Shouoldes -
_Sec. Name Km Distance  Dislance Distance Elev. leh Right  Min. Wich 200 300 400 500 W.Surface
Sec-26A 85+ 980 0 0 282 190 . 223 190 92 075 192 21t %25 035
Sec-25A  8S+ 120 860 860 277 191 231 191 90 093 204 225 238 - 0.47
Sec-24A 82+ 400 2,720 3580 -2.66 258 306 258 100 149 243 263 265 -0.07
Sec-23A 80+ 910 1490 5070 -L76 301 29 298 B9 181 269 279 288 0.10
See:22A 79+ 90 940 6010 210 303 272 272 98 197 284 303 323 051
Sec2IA 77+ 350 2670 8630 130 320 %76 320 87 235 308 329 34d 015
Sec20A 74+ 700 2650 11280 054 403 380 380 98 281 356 380 380 000
Sec-19A 73+ S75 1,125 12405  -180 346 389 346 83 299 374 384 417 0T
Sec-16A 71+ 324 2251 1465 041 423 412 412 121 337 396 412 424 . 012
Sec14A 69+ 680 1,644 16300 -LID - 436 435 435 68 358 421 430 436 . 001
Sec-12A - 67+ 900 1,780 18080 0.63 482 4335 438 105 390 453 480 455 027
Sec-10A 66+ 340 1,560 19640 105 488 506 488 119 412 464 493 482 0.06
Sec-9A 64+ 900 1,440 21080 019 521 540 521 105 430 486 520 528 0.07
Sec8A 63+ 450 1,450 22530 085 . 648 565 565 172 450 510 S51 571 0.06
Sec:bA 62+ 200 1250 23780 174 632 632 632 8% 468 530 573 591 0.41
Sec-SA 60+ 195 2005 25785 LI0 678 696 678 119 502 563 618 650 0.28
Sec4A 58+ 600 1,595 27380 085 700 688 688 113 520 588 640 676 0.12
Sec:2A 57+ 180 1420 0 28800 149 750 733 733 148 542 610 663 702 031
Sec-1 s+ 650 1,530 30330 297 795 187  787. 203 579 641 693 732 055
Sec-4 53+ sSO 2,000 32430 341 808 816 808 130 . 610 668 717 736 0.52
Sec-6 52+ 450 1,000 33530 328 803 837 803 95 626 683 730 768 0.35
Sec-7 S1+ 225 1225 34755 426- 905 903 903 152 666 723 172 812 0.91
Sec-16 43+ 110 8115 42870 571 1047 1034 1034 125 908 956 1000 10.34 0.00
Sec-16A 42+ 20 1090 43960 597 1061 1065 1061 114 932 934 1036 1067 0.0
Sec.17 . 40+ 5 15100 454700 . 616 1139 TLIS 1118 157 955 1011 1060 1099 0.19
Sec-17A 39+ - 320 1,190 46660 659 1161 1163 1161 100 976 1033 1082 11.22 039
Sec-18 37+ 956 1370 48030 760 1174 1180 1174 128 10.11 10.69 1119 11.61 0.13
S Sec19 | 34+ 380 X570 51600 639 1327 1282 1282 13 1095 1152 1201 1245 037
See-19A 33+ 400 980 52580 852 1390 1400 1390 108 1135 11.87 1233 1275 115
Sec20 29+ 100 4300 S6880 810 1431 1400 1400 81 1383 1415 1446 1477 077
Sec2t 27+ 1500 1950 58830 . 8.1a 1464 1528 1464 97 1392 1422 1455 1479 LIS
Sec-21A 26+ 110 CL040  S9870 884 - 1520 1530 1510 101 1398 1433 1469 1480 0.30
Sec-42 24+ 200 1910 61780 1010 1631 1540 1540 153 1407 1448 1489 1508 032
Sec-41 22+ 800 1,400 63180 843 1565 1573 1565 93 1417 14.63 1507 1532 0.33
Sec-39 20+ 650 2150 65330 1LO9 1656 1716 1656 144 1452 1507 15.57 1593 0.63
Sec-38 18+ 750 1,900 67230 10.85 1791 1724 1724 124 1496 1556 1607 16.47 0.77
Sec-35 17+ 710 L040 68270 1270 1806 1853 1806 174 1530 1590 1642 16.83 1.23
Sec-27 fa+ 700 3010 71280 1329 1892 1860 1860 238 1632 1692 17.40 17.82 0.78
Mia. 68 077
Max. 238 1.23
Avg. 19



Table 2.2.8 High Water Channel Water Profile

T- 10

Single  Adcum, Levee  Channel Water Profile Free Board
Sec. Name Km Distance  Distance Distonce  Elevation © Width 1,200 1,600 2,000 1,200 2,000
Sec-26A  S1 4+ 90 0 0 373 1952 265 296 327 108 ' 046
Sec-25A  50.+ 750 340 340 3.80° 2,060 278 307 336 102 044
Sec-24A S0+ 120 ‘630 970 391 - 2210 295 322 350 096 041
Sec-23A 49 + 410 710 1,680 412 2068 320 345 370 092 042
Sec-22A 48+ 600 810 . 2490 433 2258 346 371 - 394 087 039
Sec-:21A 47+ 850 750 3,240 454 2260 371 394 416 083 038
Sec-20A 47+ 125 125 3965 466 2,098 392 415 436 074 030
Sec-19A 46+ 670 455 4420 473 1,548 397 420 442 076 031
Sec-16A 44 + 275 2395 6815 512 144 - 444 475 502 068 010
Sec-14A 43+ 30 1245 8,060 541 . 1488 474 506 534 067 0.07
Sec-12A . 41+ 925 1,105 - 9,165 587 1545 503 535 563 084 024
Sec-10A 40+ 710 1215 10,380 611 2,019 531 562 590 080 021
Sec-0A 40+ 300 410, 10,790 659 2255 551 . 579 604 108 0.55
Sec-8A 3V 560 740 11,530 661 2092 602 624 643 059 018
Scc-6A 38+ 190 1,370 12,900 751 2,188 634 6.6l 688 117 067
Sec-5A 37+ 180 L0100 13910 817 1,880 686  7.09 729 131 088
Scc-4A 36+ 700 480 14,390 g5l 1,768 726 747 1.66. 125 - 085
Sec-2A 35+ 750 950 15,340 873 1350 771 795 815 102 0S8
Sec-1 34+ 260 1490 16,830 899 1,673 192 821 846  1.07 053
Sec-4 324+ 600 1,660 18490 . 910 1950 807 839  B.66 103 044
Sec-6 314+ 525 1,075 19,565 959 1,007 856 88 911 103 048
Sec-7 30+ 180 1,345 20010 1047 1138 940 969 994 107 053
Sec-16 24+ 400 5780 26,690 12,03 1,355, 1126 11.59 1188 - 077 015
© Sec-16A 23+ 550 850 - 27,540 12.65 1360 1168 1198 1225 097 040
Sec-17 2+ 810 740 28,280 1298 - 1,626 - 1199 1228 1254 099 . 044
Sec-17A 22+ 95 715 - 28,995 1320 1,759 1220 0 1249 1274 100 046
Sec-18 21+ 255 840 29,835 13.54 2426 1252 1278 1302 102 052
Sec-19 20 + 425 830 30,665 13.92 . 2,441 1286 1310 1332 106 . 0.60
Sec-19A 19+ 550 . 875 31,540 14.57 . 2,289 1352 1372 1390 . 105 0.7
Sec-20 18+ 810 - 740 - 32,280 1501 1,735 1408 1428 1445 093 056
See-21 17+ 95 895 - 33,175 15.24 1,731 1433 1458 1479 - 091 045
Sec2lA 17+ 190 725 33900 1589 1,634 14.63 1488 1510 126 0.79
Sec-42 16+ 360 830 34,730 16,16 2,270 1512 1536 . 1558  L04  0.58
Sec-41 15+ 680 680 35410 1658 2018 1562 1582 1600  096. 058
' Sec-39 15 + 0 680 36090 . 1737 1990 1633 °© 1652 1669 104  0.68
Sec-38 14+ 90 910 37,000 18.37 1405 1713 1738 1758 124 0.79
Sec-35 13+ 580 510 37510 18.63 1,498 1746 1772 1793 117 - 070
See-27 12+ 380 1200 38710 1936 2,224 1830 1856 1877 106 . 0.59
Min. 1,097 0.59  .0.07
Max. 2,426 131 088
Avg, 1.841 0.98 048
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Table 3.3.1 The Results of Field Survey for Muitiplex Radio Link

Span _Suhimary of Test Result Remarks
DSI Adana - 1) Line-of-sight was confirmed at each station by mirror
ZiyaretT. - test. _
2) Antenna hei ght at DSI Adana should be high enough to
clear trees in the site of DSI Adana.
Catalan dam - 1 Line-of-si ght was confirmed at each station by mirror
Ziyaret T, test.
2) No obstruction was cxisted within the path.
Catalan dam - 1) Line-of-sight was confirmed at each station by mirror
Karlik T. [ test. : ' :
2) The height of antenna tower should be determined by |
considering a hill which is existed in the front of Catalan
dam.. =
Karlik T. - 1) Line-of-sight was confirmed at each station by mirror
Nemek T. test.
| 2y No obstruction was existed within the path.
Nemek T. - 1) Line-of-sight was confirmed at each station by mirror
Feke Dagir test. . -
/| 2) No obstruction was existed within the path.
Seyhan dam - 1) Line-of-sight was confirmed at each station by mirror
ZiyaretT. = Jtest. =

2) No'obstruction was existed between the path.

3) Since the path'is over the water with unblocked reflective

paths, the design should take ground-reflected multipath
fading into consideration.
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Table 3.3.2 Problemis and Countermeasures for Simplex Radio Link (1/2)

(1) Telemetry Radio Link

Span

Problems

Countermeasures

Karsant: -
Karhk T.

The radio link quality is not sﬁff 1élent
because a steep slope of mountain
blocks the radio path in the front of

Karsanti.

The terrain proﬁle and result of

calculated data suggest thal it is less
possibility to establish a radio link
between the sites even if Karsanii's
antenna 1s located ata height of 20m or
| more.

Karsant1 should be moved to'an
alternative location where the radio link is
possible to establish. :
Hasandede, as an alternative point, is
selected and tested.

The result of test, the radio lmk can be
connected to Kar! ik T. x

Camardi -
Bilege T.

The radio link Q1lélity is not sufficient -
because the path is obstructed by a

mountain.

Since the ridge of mountain in the path is
high (about EL 2.170m ), Camard (EL
1,490m) should be moved to a higher
place within an allowable.area in view of
hydrometeorological technique. :
Camardi (EL 1 ,670m), as an alternative
point is selected and studied. :

The result of theoretical calculation
suggests that the radio link canbe
connected to Bilege T. 1t is advisable to
do a further study including a. radio wave
propagation test in the future.

Mansurlu -
Feke Dag

mountains.

‘The radio link qﬁality is not sufficient
because the path is obstructed by some

It is necessary to place a repeater station
between the sites, ormovetoan ©
alternative location where the radio lmk i8
possible to establish. - :
Since the gauging station which is
situated at the bottom of a mountain i .
mountain chains, it is difficuitto find an -
alternative location in the vicinity of site.:
A location of repeater station, Karatag T.,
is selected for the study:.

Saimbeyli -
Feke Dag1

The radio Iink'quality' is not sufficient
because the path is obstructed by some

mountains.

It is necessary to 'placé a repeater station
between the sites, or move toan - -
alternative location where the rad10 hnk is

| possible to establish.

Since the gauging station which i is
situated at the bottom of a mountain in
mountain chains, it is difficult to find an
alternative location in the vicinity of site.
A location of repeater station, St T, is
selected for the study. :

T- 14




Table 3.3.3 Problems and Countermeasures for Simpiex Radio Link (2/2)

(2) UHF Radio Link
Span Problems Countermeasures
DSi Adana- | Radio paths exteniding toward the down { The antenna of UHF radio system in the

- Tagc

stream of Seyhan river from the DS 6th
regional directorate is completely
blocked by tall buildings(10 10 12
story). This results in the radio link
quality insufficient.

DSI 6th regional directorate should be
high enough so that the obstructions of

| these buildings are cleared.

T- 15"




Table 3.3,4_’1‘he Results of Radio Wave Propagation Test for Simplex Radio Link (1/3)

(1) Telemetry Radio Link

Receiving Voltage | Receiving Voltage
No Span Calculated Value | Measured Value Result of Evaluation
: (dBuv) (dBpv)
1. [KarhkT.- 38.6 - 35.0 Possible
2. (KarhkT. - 38.7 37.0 Possible
1805 WL : _
3. |KarhkT.- 46.7 63.0 Possible
1818 (Egner) 3y ;
4. |KarhkT. - 14.7 - The radio link cannot be estabiished _
Karsanti because of obstruction. Karsanti should
be moved to an alternative location
S - (Hasandede).
5. IKarhkT. - 324 255 The radio link can be connected to
" | Hasandede Karlik T. repeater station.
' {Alternative point) ' -
6. | Feke Dagt - 31.7 47.0 Possible
1801 WL, : _ :
7. 1 Feke Dag: - 25.2 22.0 The radio Iink cannot be connected
Saimbeyli directly to Feke Dag repeater station.
Therefore, it is necessary o place a
| repeater station to extend
communication range. Siit Tepe was
: selected as a repeater station.
8. | FekeDag: - -14.0 13.0 The radio link cannot be connected
Mansurlu directly to Feke Daf repeater station. -
Therefore, it is necessary to place a
repeater station to extend '
communication range. Karatag T. was
selected as a repeater station. :
9, | Feke Dagi - 459 - The result of theoretical calculation
‘Karatag T. : suggests that the radio link is possible.
10. | Feke Dag - 254 - - - .
Feke
11. | Karatag - 513 - -
* Mansurlu
12. | Siit Tepe - - 29.6 - -
~Saimbeyli
13. | Siit Tepe - 312 - -
Tufanbeyli ' .
14. [ Sallangac T. - 56.5 70.0. Possible
Catalan dam . : . :
15. | Sallangag T'. - 459 50.0 Possible
1820 WL _
16. | Sallanga¢ T'. - 263 390 Possible
1825 WL
17. | Sallangag T. - 364 48.0 Possible
1817 WL - '
18. | Sallangag T. - 370 - -
1828 WL
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Table 3.3.5 The Results of Radio Wave Propagation Test for Simplex Radio Link (2/3)

(1) Telemetry Radio Link

Receiving Voltage | Receiving Voltage .
No. Span Calenlated Value | Measured Value Result of Evaluation
S {dBuv) (dBauv)
19, | Sallangag T. - . 56.2 57.0 Posstble
20. | Bilege T. - 36.5 52.0 Possible
Ciftehan _ '
21. | Bilege T. - 16.9 38.0 Possible
Kamiglt
22. | Bilege T. - . 129 180 The radio link cannot be established
Camardi _ L because of obstruction. Camard) should
' be moved to an alternative location.
23. | Bilege T, - - 2977 - The result of theoretical calculation
Camardi ' suggests that the radio link is possible.
{Altemative point)
24. | Bilege T. - . 317 - -
Catalan dam L '
25. | Bilege T. - 41.5 - -
- | Pozantt : : : -
26. | Kilkoyak T. - 447 - -
Sanz - ] : :
27. | Kilkoyak T. - 51.0 - -
- Survan Dagi e
28. | Kilkoyak - 4389 - -
' St T | :
29. | Sirvan Dagi - 62.0 - -
- I Pinarbas1- ‘ : :
30. | Suvan Dagt - 48.3 - -
Toklar . : :
31. | Sirvan Dagy - ] 483 - -
Kazancik - ' 5
32. | Feke Dagi - 52.1 - -
Alayli-(Ziyaret T) | .
133. | Alayh (Ziyaret T.) - 499 - -
Tomarza
34. | Alayh (Ziyaret T) - 43 - -
1822 WL '
35. | Alayh (Ziyaret T)) - 32.5 - -
‘Kuzoren T,
36. | Kuzdren T. - .6 - -
Seyhl: (Sihli)

Note: The evaluation was made by considering the receiving voltage (calculated and measured value),
fading, terrain profile, and anfenna patterns (horizontal and height pattern), and external noise in all
their aspects. - :
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- Table 3.3.6 The Resulis of Radio Wave Propagation Test for Simplex Radio Link (3/3)

(2) UHF Radio Link

. Receiving Voltage . Receiving Voltage o
No. Span Calculated Value Measured Value Result of Evaluation
' (dBuv) (dBuv) B SRRt
1. |DSI Adana - 32.5 16.0 Receiving voltage of .
~Tagc o measured valuewas a quite
low level compared with
calculated one because the
path was blocked by tall
buildings which have
surrounded the test antenna
at DSI Adana.
If the antenna at Adana is
located at 40m above'the
ground, the radio link will -
_ : | be possible. -
2.} DSl Adana - 38.5 9.0 ditio -
Kuranga
'13.- | DSI Adana - - 22.6 - ditto
Yenice L
4. | DSI Adana - ‘333 - ditto
Dogankent
5. | DSI Adana - 29.5 - ditto
Karayusufulu _ -
6. |Kuranga- - 41.5 - -
Baharlt .
7. | Kuranga - 433 - -
o Tabaklar ' :

Note: The evaluation was made by considering the receiving voltage (caiculated

fading, terrain profile, and antenna patterns (horizontal and height pattern), and external noise in all

their aspects.

T- 18
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Table 5.2.1 List of Intended Gauging Items

No. Name of Station Kind of Station Hydrometcorological Gauging Items
_ , Rainfall Temperatore Water Level  Reservoir
Seyhan River Basin '
} Camardi RG Station - «/‘
2 Ciftehan RG Station v
3 Pozantt RG/TP Siation v ¥
4 Kamigh RG/TP Station v "
5 Karaisalt RG Station V
6 Karsantt RGITP Station v Y
7 1825 " Wi Station Y
'8 1820 R WL Station’ V
91818 © WL Station v
10 1828 : _ WL Station v
" 11 Seyban dam WL Station N
12 Catalandam . RG/WI, Station v N
Zamantt River Basin o
13 Kazancik RG Station v
14 Pinarbag RG Station v
15 Toklar RG Station v
16 Tomarza RG/TP Station v +
17 Seyhli RGITP Station v v
18 1822 WL Station v
19 1806 " WL Station Y
Goksu River Basin ' o
20 Tufanbeyli RG/TP Station v v
21 Saimbeyli RG Station v
232 F&ke RG Station v
23 Sanz - RG Statibn
24 Mansusin © RGITP Station - Y v
25 1801 " WL Station v

- 26 1805 WL Station V

Abbreviation
RG: Rainfall
TP: Temperature

. WL: Water level .
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Table 5.2.4 List of Evaluation of Related Agencies fo be transmitted of Information

Information

Relalcd Agcncms

Remarks

DSi6 th Flocd Control Corunuttee

DSI General Directorate

0.1 © {Focd Protection Information -
'O} © |Evacuation Information - 7

Seyhan Dam Office

AT

v |'©'t © |Sevhan Dam Operation Information
o ¢ | © {Catalan Dam Operation Information

Catalan Dam Office

cloi ol ¢{WaterLevel Data”
O ©f © © |Discharge Data

o

DMI Adana Regional Directorate

oi ol ol ol ©iRainfall Data

EIE Adana Regional Directorate

ol
o

'

Dojankent Office of ASO

i

Yenice Office of ASO

O10

jAdana Provincial Governor

|Seyhan District

Yiiregir District_ ’

Seyhan Municipality

Yiiregir Municipality

Feke Distriet Office

Pozant District Office

alotainjw|wm!l s> =] »]>]>] | > {Evauation of Related Agencies

Sannbeyli District Office

Tufanbeyl District Office

Sanz District Office

Pinarbas District Office

Karaisah Dlstnct Office

QIOIC; 0|00 Q|0]010|C10C10

Heads of Towas and Villages downstrcam

Legend A; Transm1ssxon media is to be installed prcfcrennally

B; Transmission mexia is good to be installed.

‘Note: Siren warning is effective for cvacuation, but it is cxciuded because of m;htary use.
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Table §.2.5 List of Kinds of Information Transmission and Media Recbmmended

9 o ] ]S
B g g
| A SN g
Transmission Media l% _ % g é g ;'-i _§ = Remarks
C b o
E ) % g H g 218 En g
clLHEMEE
M Eﬁﬁgigiﬁ‘ﬁg
: _ Ny Sigiolalaly
Kinds of Information BIS g = g s § Bl8lEiRISIS
Hydrolnetcorologica Rainfatl AlAatlecl-Is -t -1 -1-t--1-}-
Information . Water level A{AIC]-{RB]| - L SN R I U A
Diséharge. AlAICT-B]-]-t-1- N R A
Flood Protection Infonmation - Ala|Bl-|-IBiB|B|C|- -1- -
Evacuation Infonnélti_on' . JATAIBE-L-1-IBIBIB-CICIC
Seyhan Dam Ogeration Inforination AlAIB] - | -AIBIBIB}-|-|-]-
Catalan Dam Operation Information -~ [AJA]B| - |- |A|BIB|B|-{-|-|-
Maintenance Management Information AlalBl -] -1-1-1-1Aat-1-1-1-

Note: Siren warning is effective for evacuation, but it is excluded because of military use.
Legend: A; Transmission media is to be installed preferentiatly.

B; Transmission media is good to be installed,

C; Transmission media is to be installed, if possible.
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‘Table 5.2.6 List of Transinission Media Between DSI Flood Control Commiitee and Related Agencies

Transmission Media

Related Agencies

TELEX

Simultaneous Messaging
Independent Messaging

General Contact Telephone

Loud Speaker Broadcasting

Blectric Sign Board

Rotation Alarm lamp

Remarks

'tz |Data Display

" §Siren Warning

]

DSI 6 th Flogd Control Committee '
DS General Directorate - '

T

‘-

1

L

Seyhan Dam Office. -

Catalan Dam Office ; -

5 | % | | > [Privatec Telephone

DM Adana Regional Dircctorate

EIT Adana Regional Directorate

[ =11 » ]| »| » |image Information Display

=13 | w1l > > |[Recording

Dogankent Office of ASO

i
1
v

Yenice Office of ASO

'
4

=

Adana Provincial Governor

Seyban District

Yiiregir District

Seyhan Municipality

Yiiregir Muonicipality

Feke District Office

Pozanti District Office

Saimbeyli District Office

Tufanbeyli District Office

Sariz District Office

Pinarbag: District Office

Karassali District Office

Heads of Towns and Villages downstream | -

People downstream

B; Transmission media is.g@cd to be installed. .

Legend: L\, Transmission media is to be insta_liéd prc_aferen_tially. o
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Table 5.3.4 Alternative Plans of Related Agencies To Be Transmission of Information

gig
’ -o 'o .
i :
. g o} [+] .-6
-8 :E :ﬁ |8
] . .
. a g1dlgy. Sl .
Information Slalgla '§ ok g
| 3|8 181 sl 2
18|21 ElS|818 =1 8 3| §
gl=|A 3 8 g . S
HEHALEE alg|s| e
B Q 81a|d 1. E E :
AR 1 . 1. =% I
Related Agencies . E§5§§§& pil e
DSI6 th Flood Control Committee ojolojolofofo} |Ajojolo}
{DSI General Directorate olojo|o|olofo Afjojofo
Seyhan Dam Office olojol-|-|-}o alololo
Catalan Dam Office =~ ojojo}-|-to}- Ajololof:
DMI Adana Regional Directorate - of{-{-f1-1-]-1- (afolojoy.
EiE Adana Regional Directorate - -lolof-{-1-1- |ajojolo}
Dogankent Office of ASO “1-t-1o1-1-1+ Ajolofo
Yenice Office of ASO b-b-lof -] - - lajolojo
Adana Provincial Governor _ “t-b-1-101-]- -1Alolofo
Seyhan Distriet ' s t-1-1-1-1of-]- Bl {o
‘}.’ufegil Distric[ . - . - '_. O - - 1B 0
Scyban Municipality -~ . -1:l-1-1o] - |- cl of
Yiiregir Municipality |-1=1-1-10]-]- el o
Feke District Office ' -1 -1ol -] - et o
Pozant1 District Office - % I I I o3 Bt tcl o
Saunbeyly District Office o o I IS I R o] [
Tufanbeyl: Distﬁc_:lOffice.' S -1 -1-1-10l-]-
SanzDis_Eﬁc_fOfﬁcg o : “Hel-r-r-tol-t-
Pinarbast District Office = - -1-1-1-1o)-i- 1
Ka:axsahDi#triclOfficé ' : T=]-V-f-10]-1{- : :, _
Heads of Towans and Villages downstream | - [ - | - | -{O} - [ - BiO]|

Note: Siren warning is effective for'e;!'acua__r.io:., butitis exclude_d:because of mititary vse, :
Legend: A; Transmission media is to be.ins!alicd preferentially. -

B: Transmiission media is good:to be installed.
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Table 6.2.1 Tile Results of the Estimate of Hourly Rainfall Patterns

of the Representative Rainfall Stations

T Flood 1975 Flood 1980 Flood 1987 Flood
Rainfall Gnuging-Slalion“\\;. Apr17-23 [Apr25-May 1| Mar24-30 |~ Apr2-8 | Dec20-25
Available Hously Rainfall Records
| Adana v < v v v
Feke V A \/ v v
Karaisali Y + A v 3 v E
Kozan i Y A v v
{Pozant v v K |
Pinarbagt o v
Erdli . I R v
Ulukigla Y J a
Nigde . | v -
Adopted Rainfaj] Pattern for the Represénialivé Rainfadt Station
|Catalan Karaisalt Karaisal - Karaisal: . Poz_ziﬁn  Karaisalr -
Karsants Foke. Feke: | Karaisah Pozani ' Feke
Ciftchan ~ Pozanu Feke Karaisal Pinarbagt | gé{aisah
Pozant v < - Karaisali + Karaisal
Karaisalt W | A | v v v |
Kanusl; Poianu Karaisal: Karaisali - Pozanﬁ Karéu'sain
Camardt Karaisaly Feke Karaisal: Pozant Karaisali
Feke Y 1/ w/ v v -
Maﬁsur_lu Feke Koia_n : Feke Feké . Féi-:e
SaimbeyH - Feke | Fckc Feke Feke _ l-"'_eke‘
Kazancik Erejli - Feke Feke Foke KoZah :
Pinarbag: Karaisal: J Veke v Kozan
Sihly Karaigali Féke Feke Feke .Adané
Toklar Kozan  Feke Feke ‘Feke: Feke
Tomarza Kar'aisah 3 Feke Feke Pmarba§1' ~ Feke:
Tufanbeyli “Teke  Foke Feke ke . Kozan
7 - — : el

: with Pluviograph
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(1/3)

Table 6.4.1 Comparison of the Parameter for Flood Runofl Analyses

Basin No. '87I1oo0d '‘87Flood W0Flood '‘80Fiood
(River Channel No.) Parameter  Casel Case? Casel Case2 -
1 Area (Km2) 6990 6990 6990 6990
K value 33.5 33.5 3335 335
p value 0.85 0.85. 0.85 0.85
T1 (hr) 11 11 3 3
Base flow: (m3/s) 31 31 31 31
f1 : 0.01 0.1 012 0.2
f2 1 1 1 1
i RSA(OED e 200 o 200, 130,30,
(1) K valuc 94092 94092 94092 94092
p value 0.695 0.695, 0.695 0.695
................................... Tmin) i 4328 B8 A28 328,
2 Area (Km?2) 1833 1833 1833 1833
K value 47 47 40 - 47
p value 0.7 0.7 0.7 0.7
T1 (hr) .- 0 3 ¢ 3
Base flow (m3/s) 14 14 14 14
1’ : : 0.17 0.2 0.98 0.98
f2 1 1 1 1
Rsa (mm) 200 ... 200 130 L300
3 Arca (Km2) 2208 2298 2298 2298
K value 335 335 33.5° 335
p value - - 0.85 0.85 0.85 0.85
Ti (hr) 11 1 11 11
Base flow (mn3/s) 24 24 24 24
f1 : 0.132 0.132 - 045 0.45
o 1 1 B 1
S X .+ N 200 200 130 ... 130,
2) K value 94233 94233 94233 04233
p value v 07 0.7 0.7 0.7
........... T (min) 20 30 S0 .50
4 Area (Km2) 2099 - 2099 2099 2099
K value 28 30 - 28° 128
p value 10.63 0.65 “0.65 0.65
TiGr) 0 3 0. 0
Base flow (m3/s) 10 10 10- 10
f1- . 0.25 0.25 0.85 0.85
2. 1 1 1 1
Rsa (mm) 200 ... 200 130 ... 130,
3) K vatue | 125600 84000 83000 84000
p value 0.79 0.65 0.65- - 0.65
..... T (min) | i I 30 . Y- L)
5 Area (Km2) 858 858 858 858,
K value 29 35 29 29
.. pvalye 0.5 0.65 05 0.5
i ¢hr) ‘ 1 3 1 1
‘Base flow (m3/s) 25 2.5 25 25
1. 0.7 045 0.9° 0.9
vy 1 1 1 1
Rsa (mm) 200 200 130 130




(213)

Table 6.4.1 Comparison of the Parameter for Flood Runoff Analyscs

Basin No. 'B7¥lood '87Flood '80Flood '8OFloond
(River Chanuel No.) Paramctcy Cascl Case2 Casel Case2

6 Area (Km2) 506 506 506 506

K value 29.5 35 29 29

p value 0.67 0.67 0.5 0.5

Tl (br) | 1 i 3 3

Base llow (m3/s) 33 33 33 33

f1 0.42 0.42 09 0.9

f2 1 1 1 1
.................................... Rsa (mm 200 200, 100 o 100,
@) K value 60000 53000 60000 60000

p value 0.7 0.7 0.7 0.7
T L 1.1 T, L 60.......... S, 15,
7 Arca (Km2) 167 167 167 i67

K value 45 50 45 45

p value 0.7 0.68 0.7 0.7

Tl (hr.) 3 3 3 3

Base flow (m3/s} 0.5 0.5 0.5 0.5

f1 : 033 0.24 0.8 0.8

2 1 | 1 !
SOOI 2. X ... S ..200 200 LY L1}
8 Area (Km2) 572 572 572 572

K value 45 50 45 45

p vaiue 0.7 0.68 07 0.7

TI (hr.) 3 3 3 3

Base flow (m3/s) 0.5 0.5 0.5 0.5

f1 ' 033 0.24 0.8 038

f2 i 1 1 i

............ Rea () 200200 100 100,
{6) K value 210000 180000 200000 180000

p valuc 0.7 0.65 0.69 0.65
................ T (min,) 90 50 0. 28,
9 Area (Km?2) 1427 1427 1427 1427

K value 25 50 25 25

p value 0.64 0.7 (.64 0.64

T (hr) i 1 3 3
Base flow (m3/s) 18.7 18.7 18.7 187

fi 0.11 0.2 0.35 0.35

2 I ] f i
......... Rsa (mm) e 300 e300 Y .
(5) K value 60000 80000 80000 80000

p value 0.7 0.7 0.75 0.7
................................... TG IS 80 e B0,
10 Area (Km2) 120 120 120 120

K value 45 50 45 45

p value 0.8 0.68 0.8 0.8

T1 (hr.) 3 3 3 3

Base flow (m3/s) 0.5 0.5 0.5 4.5

f1 032 0.24 0.6 0.6

2 1 I i 1

Rsa (i) 300 300 100 100




Table 6.4.1 Comparisén of the Parameter for Flood Runof( Analyses

(3/3)

Basin No. '87lood '87Flood '80Flood '80Flood
(River Channel No.) Parameter Casel Case? Casel ‘Case2
1 Area (Km2) - 263 263 263 263
K value 45 50 45 50
p value 0.8 0.68 0.8 0.68
1 (fur) 3 3 3 3
Base flow (m3/s) I 1 1 f
f1 0.11 0.2 0.9 0.9
£2 _ 1 i 1 1
RO .11 1113 S, 280, 300 i W00 100
12 Area (Km?) 435 435 435 435
K value 40 50 40 50
~p valuc 0.7 0.68 0.7 0.68
Tl (hr.) 3 3 3 3
Base flow (m3/s) 0 0 0 0
fl 0.2 0.24 1 1
f2 i -1 A -1
S Rsaom) 270 270 200 100,
13 Area (Km2) 1769 1769 1769 1769
K value 45 50 45 50
p valie 0.7 0.68 0.7 0.68
Tl (hr) 3 3 3 3
Base flow (m3/s) 2 2 2 2
f1 0.1 0.2 - 0.9 0.9
f2 1 1 1 1
Rsa (mm) 280 100 160

280




Table 7.2.1 Flood Hydrograph for Catalan Dam

2Year S-Year 10-Year 25-Year 50-Year 100-Year 200-Year 500-Year Calast.

12thday 429 335 370 . 425 455 520 575 660 710 . 1,106

Days Time (m3fs)  (m3/s)  (m3ls) (mdfs) (mIig) (mdfs)  (m3fs) (m3/s) (m3ls)
0:00
24 : 00
48 : 00
96 : 00 .
120: 00
144 00 ' : _
1stday 153 :00 275 320 350 375 400 425 575 625
lstday 165:00 285 330 375 400 425 450 60D 650
Istday 177:00 300 350 390 425 450 475 624 665
2nd day 1895 00 325 370 410 440 470 495 635 675
Indday 201 :00 340 385 425 450 485 520 650 700
3rdday  213:00 360 400 450 475 510 540 . 675 725 873
rdday  225:00 375 420 470 500 550 585 640 740 883
dihday 237 :00 400 435 495 - 535 580 615 720 775 10717
4thday 249 :00 425 470 530 610 650 700 775 825 1,189
Sthday = 261 :00 450 . 515 . 600 660 725 790 860 915 1,250
Sthday 273:00 . 475 . 575 .. 690 760 825 925  L,O00 L0865 1260
Sthday 285:00 525 . 640 800 890 985 1,085 1,210 1,280 1,689
Sthday 297 :00 600 780 S00 - 1,065 1,190 1,300 1475 1,550 4338
Tih day - 309 : 00 7400 975 L1600 1,365 1,525 1,735 L850 1,950 9226
Jthday 321:00 L175 1,740 0 2,130 2650 . 3,045 3455 3850 4375 9376
- Sthday 333:00 760 1,000 1,185 1,38 1,535 1,725  1,8%0 1,556 4,730
8thday  .345:00 610 . 790 - 900 1,075 1,200 1,300 1410 1,525 3,234
Othday 357 :00 50 615 800 935 1,000 1,100  L,130 1,250 2619
Othday 369:00 465 . 575 675 775 860 930 935 1,020 2214
10thday 381 :00 400 500 575 | 655 735 800 . 810 B6S 1,931
10thday 393 : 00 380 450 500 575 600 700 725 780 1,731
lithday - 405:00 355 410 460 520 575 625 690 745 1,523
Ilthday . 417 : 00 350 IR0 . 430 475 530 590 6715 725 1374
o0
00
00
00
00
00

12thday 441 : 325 355 AR 445 500 555 645 695 975
13thday 453 : 310 345 390 430 480 540 630 675 883
13thday 465 300 330 375 420 475 525 625 665
ldthday 477 : 285 320 360 400 455 515 600 650
l4thday 489 : 275 300 350 385 435 500 590 640
Peak Discharge C LTS L7400 2,130 2,650 3,045 3455 3850 4375 93%
TFlood Vol. (mil. m3) 5381 6564 7625 8703 9637 10633 11915 12864 23104

m3/s)

1%,000 — _ -

9,000 : b 1 _ -

: : Catastorg hy\

8,000 :

7,000 _— ' \

6,000 _ _ _ \

5,000 : : I \ —

4000 : - x , _

2000 |— S N . ]

00 |- _ _ - - / A ] \“- ]
0 : _
0 50 100 150 200 250 300 350 400 450 500
. " Time (hrs.)




Table 7.2.2 Flood Hydrograph for Seyhan Dam

Days Time 2-Year  5-Year 10-Year 25-Year 50-Year 100-Year 200-Year 500-Year Catast.
Istday  0:00 20 32 40 46 60 69 80 110
lstday 6:00 25 35 42 51 62 72 80 119
lstday 12:00 . 27 37 45 55 65 75 100 © 129
1stday 18:00 30 40 50 58 68 80 110 | 140
lstday 24:00 s 45 54 64 77 86 122 158
2ndday = 30:00 40 50 61 74 89 102 140 170
2ndday 36:00 46 60 75 . 84 108 129 158 190
2nd day 42 100 5 07 93 10 133 160 182 214
2nd day 4800 63 88 115 140 165 197 215 255
3rdday  54:00 73 106 141 175 203 - 235 260 305
3rdday  60:00 83 128 167 210 © 246 - 280 320 368
3rdday 66:00 97 155 198 253 - 295 335 390 440 560
rdday 72:00 120 150 244 312 355 407 480 535 3362
4thday 78:00 163 245 325 400 445 504 608 682 6,066
dthday 84:00 280 435 550 705 = 825 955 1075 1,235 6,731
dthday 90:00 152 262 340 404 455 515 615 680 - 5544
4thday 9600 112 190 244 308 362 - 397 485 - 540 3,127
Sthiday 102 :00 o1 148 193 247 296 . 325 395 445 1,591
Sthday 108 ;00 79 120 157 205 244 272 3200 365 831
Sthday 114:00 . 68 96 130 171 208 228 260 302 0 d51
Sthday 120:00 59 80 106 ‘142 168 186 210 250 227
6thday 126:00 52 68 87 116 133 150 175 24 94
Gthday 132:00 .45 58 74 83 106 118 155 190 - 24
6thday 138 :00 0 @ 51 & 77 87 96 140 175 -
6thday 144 : 00 35 41 57 71 79 86’ 125 162
Tthday - 150 : 00 32 4 55 67 - 5 82 112’ 150
Tthday 156 :00 30 2 52 64 . 7 80 100 135
Tihday 162:00 .26 38 49 60 68 76 90 123
Tthday 168 : 00 24 35 a3 56 63 73 80 115
Peak Discharge = 280 435 550 705 825 955, 1075 1235 7 6731
Fiood Vol.(mil. m3) 141 534 . 687 86.0 1008 . 1140 1380 ~ 1549 6179
(m3/s)
7,000 Catastjophy .

o B A
3,000 5Oo_m,/ 1 \

2,000
1,000
0 20 40 60, 80 100 120 140 160 180

“Time (hrs.)



Table 7.23 Catalan Dam Flood Routing for 500-year Flood
(Constant Ratio Opcration Qt=600m3/s)

Spilling Ouitlow

Resvr, OW  cm-veemrcec i Ouellow  InfOm  Resvr.
Inflow Vol.  Open Coef.  Disch. Vol. Ralance  Volume RWI,
Days Time (m3fsy (milwmdy (o) (m3/s)  (mil.m3) (mik.m3) (mil.m3) (m)
st day 0:00 625 : 600 1,644.6 118.60
1stday 12 : 00 630 2754 102 0 602 2596 158 1,6462 118.62
st day 24700 G63 28.40 1.01 0.709 - 598 25.90 2.50 1,648.7 118.66
2nd duy 36 :00 615 2894 101 0709 599 25.45 3.09 1,651.8 118,70
Zndday  48:00 700 20700 101 0.0 601 2593 317 1.655.6 118.75
Jrdday 60 :00 725 3078 0 101 0710 604 26.02 476 1,660.3 118.82
3rdday  72:00 740 3164 1.00 0710 601 26.02 562  1,6660 11890
4th day 84 ;00 775 3272 100 0710 604 26.04 668 16726 118.89
dthday | 96 :00 825 356 088 071 597 2596 8.60 16812 119.11
Sthday 108 :00 915 3158 098 0704 " 566 25.14 1245 1,6937 119.28
Sthday 120:00 1,065 277 097 0712 GOG 2533 1744 17111 119.52

Gthday 132 :00 1,280 3065 094 0713 600 2605 M0 1,137 11985 -
6thday 144 :00 1,550 6113 092 0714 603 259¥ 3515 1,709 i20.33
Tthday 156 :00 1,950 7560 089 0716 604 2608 4952 18204 120.99

Tihday 168 : 00 4375 13662 082 070 598 2506 110.66 19311 12242
8Bthday 180 :00 1950 13662 078 0724 804 2596 11066 20417 12382
fihday 192 : 00 1,525 7506 076 0723 580 25.5% . 4948 20012 0 12442
Sthday 204 :00 1,250 594 074 0730 600 25.50 3444 2,1256 124.84
Oth day . 216 : 00 1,020 4903 073 0.731 509 2590 2313 2.148.8 125.12
10thday 228 : 00 863 4072 0323 07130 613 2596 1476 2,163.5 12530
10th day 240700 T80 3553 073 0732 605 26.09 G444 21730 12541
1lihday 252 :00 745 3294 072 0732 599 2601 693 2,1799 12550
ilih day 264 : 90 72y 3075 72 0732 Gi1 25.92 5.83 2,185.7 125.57
12thday 276 : 00 710 3100 072 0932 602 2598 502 2,190 12563
12thday 288 :00 695 035 072 0782 603 26.03 432 21951 12568
13thday 300:00 673 2959 072 0133 6 26.07 352 2,198.6 12572
13th day 312:00 665 _94 072 0733 akd 20.10 2.84 22014 125.75
l4thday 324 100 650
idth day 336700 610
4375 1,230 673.3 22014 125.75
Stored Yolume= 556.8



_ Spilling Quillow
lnitow - et nmmmene e

Coel.

Disch.
(m3/s)

Qutltow - fnfOwt
Yol. Balance

Table 7.2.4  Catalan Dani Flood Routing for 500-year Flood |
(Constant Ratio Operation Qt=800m3/s)

st day
1st day
st day
2nd day
2ad day”
3rd day
3rd day
4th day
4th day
Sth-day
Sth day
6th day
6th day
Tth day
Tk day
8th day
Bih day
Gth day
Qth day
10th day
10th day
11th day
11th day
12th day
12th day
13th day
13th day
~ 14th day
14th day

0.708
07108
0.708
0.708
0.708

0.709
0709

0704

0710

0710
AN

0712

0713
0.713
0716

0717 .
INAL I

0.713%
071
07138
0718

0718

0718
0.718
0718
0718

Resvr,
Inflow Vol.  Open
- Time m3/5)  (nilm3) ()
0:00 625
12 +00 650 - 27.5¢ 106
24 1 00 665 2840 1.07
36 100 675 2894 107
44 : 00 002970 1.07
60 : 00 7253078 0 107
72100 740 3164 106
84 : 00 715 3272 146
96 : 00 825 . 3456 106
108 : 00 915 3758  1.05
1202 00 1,065 42,77 1.05
T132:00 1,280 50.65 105
144 : G0 1,550 6113 1.04
156 : 00 1,950 7500 1.04
163 :00 - - 4375 13662 114
180 : 00 1950 13662 107
192 : G0 1,525 . 7506 105
204 : 00 1250 5994 104
216 : 00 LU20 . 4903 103
228 : 00 865 4072 LO2
240 : 060 780 3553 102
252 : 00 745 3294 12
264 :00 725 35 102
276 : 00 S0 3100 103
288 1 00 S 695 3035 103
300 : 00 615 2959 1.03
312: 00 G665 2894 L3
324 : 00 650
336 :-00 644
4,375 12301

26,97
27,07
27.22
21.27
27.34
2731
27.31
21.47
2155
m
28.14
2862
29.33
32.28
31.68
34.64
34.73
3474
34.59
34.49
348
3445
34.56
31.65
34.58
34,49

B06.7

Resvr,
_Voiume RWL
(mil.m3) (mil.m3) (mitm3) m)

: 16446 11860
057 16452 11861
133 16465  118.63
172 16482 11865
243 1,6507 11868

344 1,6541  HIBT3

C 433 16585 1187
54116639 . 11887
709 16710 11897

1003 Le8k0 i

1505 1,6960. 11931

2251 17186 119.62

3251 L7511 12006

4627 17973 . 120068

10434 . 19017 12205
10194 20036 12334

042 2,440 12384

2521 20692 12416

1429 20835 12433
613 2,0897 1244

L0 20007 12442

L34 2,08020 12440

270 20865 12437

356 2,0829 12432

430 2,0786  124.27

4499 20736 12421

555 20681 124,14

20907 12442
446.1

Stored Volunie=



st day

st day

ist day
2nd day
2nd day
3rd day
3rd day
“4th day
4ih day
Sth day
Sth day
6th day
6th day
Tth day
Tih day
81h day
8th day
9th day

9th day -

10th day
10th day
" 11th day
11th day
12th day
12th day
13th day
13th day
14ih day

14th day -

Table7.2.5 Catalan Dam Flood Routing for 500-year Flood
(Constant Ratio Operation Qt=1,000m3/s) -

Time

<00
100
R
L0
SO0
(a0
00
G0
0
- 00

Rusvr,
Inllow

(m3/s)

1,950
1,525
1,250
1,020

865

780
$ 745

725

0
695
675
665
6350
640

lnflow
" Vol
{mil.m3)

27.54
2840
24.94
29,70
30.78
31.64
3272
34.56
37.58
4277
50.65

61.13.
L7560

136.62

136.62

15,06
+59.94
4013
40.72
35.53
32.94
31.75
“31.00
30.35
29.59
294

S])i“_il.lg Oulllow

Open

(m)

1.07
1.07
1.07
1.08
1.07
1.07
1.07
1.07
1.08

1.09 .
S 1
113

1.15
1.43
1.37
135
133
1.33

- 1.33

1.34
1.34
1.35
1.36
1.37
1.38
1.3¢

Coul.

(.708
0708
01
008
(708
0. 19
019
06309
Q.09
0709
0109
0710
0711
0.0y
0711
.12
0.713
0713
013
oz
0.712
02
0.712
0.711
011
0o

Disch.
{n3/fs)

1,002
1,001

1,004

993
1,00
1,000
1,003

oy

499
1,000
1,000
1000

999

Qutllow
Vol.
(mil.n3}

27.09

2718
7122
27.39
27.46
27.43
27.54
2769
28.01
28.54
29.33
30.46
3185
3193

43.27.

43,32
43.25
43.19
43.23
43.27
43.23
4314
43,18
43,20
43.19
43.16

InfOut
Bulance
{mil.m3)

045
1.22
1.3
23
3.32
422
518
687
9.58
14.23
21.32
30.67
43.75
98,67
§3.35
3174
16.69
584

- 251
174
-10.29
-11.39
-12.48
-12.85
-13.60
1022

Resvr.
Volume
{mil.m3)

1,644.6
1.645.1
1,646.3
1.648.0
1,650.3
1,653.7
16579

“1,663.1
1.669.9
1.679.5
1,693.7
1.715.1
17457
1,789.5
1,888.2
1,981.5
20133
2,029.9
2.035.8
20333
2,025.5
20152
2,003.9
19917
1,976.8
19652
1.951.0

RWL
(m)

i18.26
118,95
119,08
119.28
119.57
119.99
120.58
121.87
123.06
123.46

- 123.67

123.74
1231
123.61
123.49
12334
123.19
123.03
122.86
122.68

1,230.1

Stored Volume=



Table 7.2.6  Catalan Dam Flood Routing for 500-ycar Flood
(Constant Ratio Operatlon Qt=1, 2001113!3)

Resvr.,
fnltow
(n3/%)

Infow
Vol.

(miland)

Spilling Outllow

Open
(m)

Coul.

Bisch.
(nﬂ[s)

Qutllow
Vol.
{mil.m3}

InfOut
Balance
(mil.m3)

Days Time
Istday 0:00
st day 12 : 00
Istday  24:00
istday 36 :00
Istday  48:00
Zndday 60 :00
Indday © 72 :00
2ndday 84 :00
2nd day 96 :00
2nd'day 108 : 00
3rdday 120 :00
3rdday - 132200
Jrdday - 144 100
dthday 156 :00
Athday - 168 : 00
Sthday 18000
Sthday 192:00 °
Gihday 204 :00
6thiday 216 :00
Tthday 228 : 00
Tihday - 240 : 00
8thday 252:00
" 9ihday 264100
10thday 276: 00
1ithday 288 :00
12thday 300:00
‘13thday 312 :00
324 : 00
336 : G0

1,950
1,525

1,250

1.020
865
780
745
725

70

695
675

665 .

650
- 040

27.54
28.40
28.94
29.70
3078
31.64
3.1
34.56
37.58

~42.71 .

50.65
61.13
75.60
136.62
136.62

75.06 -

59.94

49.03
4072

35.53
3294
3175
31.00
30.35
29.59
28.94

107
1.07
‘1.07
L.08
1.08
1.08
1.08
JREY)
1.11
1.13
1.18
1.22
1.28
118

1.69

" 1.66
165
165
1.606
. 1.68
1.70
1.72
1.75
- 1.77
1.80
1.83

0.708
0.708

0708 -

0.703
0.708

0.708

3709
0.709
0708
0709
0.708
0.708

0708

0704
0.707
0.708

0.708
0.708

0708
0707
707
0706

0705
0:704

003
0,702

1,200

21,199

1,203
1,199
1.201

1,202 -

27.409
27.1%
27132
27.39
21.51
27.66
2171
28.04
28.59
20.36
30.64
32.3%
31.57
43.91
52.00
51.97
51.83

5175

3L70
5170
51.83

51.82

51.90
51.90
5185
51.90

0.45
1.22
173
23

321

-3.99
4.95
6.52
Q.04

i3.41

2061

28.74

" 41.03

92.71

84.62

23.09
3.11

272

-10.98
-16.23
-18:80
22007
2090
-21.55

2226

-22.95

Resvr,
Yolume
(mil.m3)

[,044.6
1,645.1
1,646.3
1.648.0
1,650.3
1,653.5
1,657.5
1,662.5
1,669.0
- 1,678.0
1,691.4
17114
17402
17812
1,873.9
E958.5
S 19816
; 1,989.7
1.987.0
1,976.0

19598

- 19409

19208
1,899.9
18784

1,856.1
1,833.2

119.06
119.25
119.52
11991

12047 .
121.69
12277

- 123.07

123.17
123.13
123.00
122.79
122,55
122,29
122.02
12175
12146

12116

4,375

1.230.1

LH1.6

Stored Volune=

19897

345.1
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Table 8.2.1 Hydrbmetcomlogical Gauging Items To Be Collected

No. Name of Station Kind of Station Hydronwtcofulogicnl Gauging Items

Rainfall Temperature Water Level Reservoir

Seyhan River Basin

{ Camarci RG Station: v
2 Cifichan RG Station -y
3 Pozantt RG/TP Station v o A
4 Kamagh RGITP Station Y v
5 Karaisals . RG Station ¥
6 Karsanti " RGITP Station v v
7 1_825 WL Station . . v
8 1820 WL Station v
9 1818 WL Station V
10 1828 WL Station v
11 Seyhan dam W1, Stalio_n. b . _ )
12 Catalan dam RGIWL Slaﬁon + E v
Zamant Ri.ver Basin _ '
13 Kazancik RG Siation | Vv
14 Pnarbagt RG Station Y
15 Toklar RG Station v
16 Tomarza RG!TP Stétj_'on R . v
17 Seyhli RG/TP Station v v
18 1822 WL Station. . _ _ _ v
19 1806 - WL Station - v
‘Goksu River Basin .7 co '
20 Tufanbeyli - RG/TP Station’ - " v
21 Saimbeyli RG Station Y
22 Feke RG Station
23 Mansurlu RG/TP Station - v v
24 1801 WL Station | y
25 1805 WL Station ' Y
Abbreviation
RG: Rainfall

TP: Temperature
WL Water level
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Table 9.2.1 Project Cost

Ttem Item Foreign Currency | Domestic Currency Remarks
No. . Unit: $ Unit: 1,000 TL |
1 Direct Construction Cost
1.1 jEquipment Cost
1)|{Telemetering Facility - 1,702,290 of
2)jData Processing F&cility: 1,216.960 _0 '
3)|Data Display Facility . 1,609,790 0
#)|Multiplex Radio Communication Facility 1,486,530 0
S) Voice-based Radio Communication Facility . 377,180 Q
6){Power Supply Facility ' . 1,500,660 0
7)|Spare Units and Parts 473,590 0
8)| Test Bquipment and Maintenance Vehicle 279,770 0
9)|Materials 357,400 0
Sub-total 9,004,170 0
1.2 |Civil Construction Cost v
1){Tower Construction Cost ol. 1,041,400,
2)|Housing Construetion Cost of 5,229,700
3 Elect:icity-Scﬁ’icé Lines Construction Cost 0 3,889,500
4) Other Attached Construction Cost . 0f 7,372,800
| Subtotal' 0 17,533,400{
13 |{Equipment Installation and Adjustment Cost
DIPTT Private Line Initiate Installation Cost -0 18,400
2){Manpower Cost 1,002,570 780,500
3){Machine Cost _ 89,750 0
4){Vehicles for Installation’ 0 »1,1_89,000
' Sub-total 1,092320 1,987,900
1.4 |Inland Transportation Cost ' 1
)iInland Transportation Cost 0 47,660 o
2){Unloading and Warehouse Cost’ 0 176,5G0 (9.540$)
Sub-total 0 224,100 |
2 |tand Acquisition Cost 0 6,600
3 Prbjccf Overhead Fee by Government 0 197,454
4 |Engineering Fee 1,170,200 0 o
5 |Training Fee 148,580 0 OverseasiSite OIT
6 ‘tProvisional Prelimipary Fee - o 554,870 .- 2,630,010 o
Grand Totat - 11,970,140 22,579,464

Note: Project cost should be estimated ufsi:;g following forei gn exchange currency rate.

{1) 1$=109.2 Yen as of February I, 1994
(2) 1$=18,500 TL as of Febuary, 1994
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