1 ko
AT
Y

Kighanie of BN

&

#KEuer moh.

\f_:snu my

w2ked .
or

1 /
D pH>7.51

“Figure 136 Soil Distribution ' ﬁ pH<6.5

13- 65






BAGLY - AN

er
@R,
e v

ul! au- Jum
emrfal dr

L3S

L S )
f.s.'.r aneioe

‘St St 2,513 Locauon of waler quahty survey : ‘!)
O " Solid waste dumping site
e Portable wastewaler discharge peinl
(> - Dense city development region

Figure 13-6 River Water Ultilization Plan of Berta River System and Poliution Sources

13 - 56



- e R ——

Trout protection erea { Papart Creeh}

_ Maydancik
Widcock Batini - Maden Protection Area

Y Trout saisting area

]

Eskika'a

Bayram -+

Ohgidar _Savial Rwer

M CiRehantat T B
(}nﬁehané : Sahara National Park

' ' S Havsat . ) )
-:6“ : . ) . el
?_\‘4 ) . o . Lo : {.i_“‘-\. )
. ) o . : _ o . .

Bagt :

Asagilramaklar

- Ndaneik

Figure 13-7 Location of Trout Existing Area and Protection Area

13 - 57



ot

8¢

.‘.....?il\: vy ,‘-Tltw!!.rr\\c\..:’a.
L VALY

5 mmq

.

| UORPUOD 1PUOREISBRA PUB UOREZIAN PUET

L eunbiy
B .\., R ;

..F..a.ual...

m.,m. \ =

-

LT

SN 7

oﬂr_tnau.m

r N

. G
P
R

183404 SoKddon
,,“ 2 . . PR “.NN‘ - 4, puet ﬂﬂﬂ*ﬂﬂh-_r._muaﬂsc_m{“ — v ——
e _éﬁwm&.,\xmm i N Base 180 221ddod pakonsap Ayt ¢

o i PR UCOWOJ

(panusued 3G 01)

1358



votupuoD reuoneiebop pu

,“.ﬂ.»/N

..(ifo

T

xm}¢§cumn.
/, 5.\ e
e

o.ymn_.r..ucmj 2-Ci Eam_n

WGy O CunT

IU DD DL BRED ArLas

[ LR P TN [

P e totasaiia!

TOOT DHATLNOD Auli

SLaeT

o

o



- uopuo) feuonelafien pue uosezinn puen g-gl amnbid

//._F
.z,..\..?% L

\ JU@‘.

AE

fy \FA...»ﬂJ!” ,....l S

SN 13
2 X 088
.l. W.\p\...,._ ._-" S .

159N

AN
YL
pax

o " isau0) aokdden
-] .mu..a(.dn 2a0]d BIOHSO0D SNoseNy | P
5 - pUB| SSOOBI L RINYNOUBY: — < —
eale 150i0; Saiddoo pakonsop Aubn
- ‘Eiwﬁ,_

R A (i

‘Aum_“._,cacoo 3G o))

13-59



189,04 soddon
€S SISy €8 00 BIBLSD0D SNIBND  — == ——

nuer ss8eRs emynouliy — - —

£LIT 18010, ATNGC0D PIAONSAN AUDI

suaben

59

13 -



" uompuo [eucheleba PUB UCKEZINN PUBT 8-¢L SINBig

873 Nudvay A - 4 el
THEY S NYW : - LTI . \ - g A - .
s f b_mml,_,.uﬁ,,.mmm Lo N w
o %, 899 1 r{.a,/ bR g9 oA
mﬂ.m,, T A SN \\..u -\,F.M_Mu
LB TE SaRRTIRL
BT S _Lﬂ/min/.tv\u}, X

O L v S k . g
BRI R 7 o o ’ - L..,.Exn o !.t.m.rl.»lL.-i-\.\‘ i _n..
: SN TA- ] Lr\ A

,3...,_._/ - ,w .\...l..

-~

. I T
.
.C\J TRG
v L_.:.,nxmLh \

153403 uo&aoo )
-ds. s3Iy ds Bo0)d" BIO8000 m:ﬂwao ———

pug) S35 _mh:nnuca< ——
BalE 159,0; 930D paktusan Ayl

ABgc_Eoomnot R R e e uc&o._

13 -60



LonipuoD jeuonelsbea pue uonezinn pue” 5oL @unbiy

vauy
Nakd
s

PR} N
&

s e

remmArg

A
1
[}

T5 6y S NVAVIY
NGy

et ) ol ) . P .l
Lﬁs.cﬂa_d&.._ Vo B . . . . - .

sl e o

188.0) 820200

C5 3y CS BAN 2IB0000 5NDRNY =TT
DU SSITE L EINYnaLty ———

BOIE 1500, 05000 DOAOSSAD AU mem—

CpuaSas

13-60



o e
\\_\\ﬁm.\.-\:.‘tm__ \ \\ ﬁon\

MOA\L«QXQ( .

o ELalE

unkq.../l.wAQ..N__., . a..».wv
wh .
v ST

.A_, ...F,..,rl,.._....ﬂs LA
3o A

7
B T e N
R ﬂuanwm

et
2
!

S
S |57 A _
e S0 o | iwaio; e21ddod
wresl LY eSS I ‘BIDLED00 SNDIANY |
ﬁu.saa _ i 4 ‘ds soKgYCS BDId RISHSO00 SNOIAND |
r & AN

4 wht:b-
-m ey

_*xumg\#fdﬁu " i . Lo . . . .
o Hu.s”.\.‘.‘........i T \ : . . . . - puel sseRalLemnymulyr ——-—

eale ﬁﬁ& anddeo-polonsap bcmwx :
. puabon

(PoNURUCD 8G OL) -

13- 61



. o T Yy COT - et [
compuos leuoneaBan pue uonezisn puen g-gy =inbig oL 1L 22 .".uwm\«\,,.r?,\\ . .

H N - i i -
- AU - S ~ o
s p .d.\whnjm.t\.ﬂ . Mﬂ ) ‘

AL AR gy’
- RN i RIS
’ - M.!.t.l‘uanw s

; it o et s,
TR Pz i i R
- P d

. \-n.\‘«\\. \..rnn. ol

+ B
. o7 ———— 1978
< z B .\.\ - ...ftl... oy

o T S g 208 o A "~
QT 5t (T e N
~ . j ssrag T STF ./ L 2 N \MA\V\_
LN TR S 7y S R Feae
. A-hﬁ.f}.fl\\r aL.\“UM ¥ y ; a\\ ] -,

(s

~
Tt
ol .
LT 15240 92iddoD
\.‘.‘quﬂ,. 35 $RIqY ¢S Bad)s BIS|IBN0D SNANY =
LLLEPE
-,
% pue ssoee | leinynouby. —-—

£aJe 15ai0; a01¢doD pafonsap Audy ¢

ouaan

(panunLes aq o)

13 - 61



A S
a7 :
- T S Pzl

1 .
Vg v " pvneen
) WA N 3 )
e . .
I LT S -
- : AN | i ke

. ! @[%&ww@.ﬂwﬁ»ﬁ E
\ e R a e

.yn&ada“

¥
5

- umnwc_«coo 3G 01

ﬁ. e

e by wvmpaY

p

; 3 A < — .f’”( W‘,J.@'v .
i BN TR S e P
: N.N‘.\waﬁ\.vk.ﬂanﬂ
& Ll W e N
7 e DS
v -, -

s T
B G
i - Mewrse i

LA~ T
Lgur S
b LFYL S rae .

<) b I|\V N ]
[ rad o /\.“qm”/,.mm 1
)
X

N £i

Sau0; asKddoD

"ds saiqy'ds Bad|g BN000 SRDIANY | —— =

puel SSaRdl | RINENDUGY, m—— =
2ase j5u0} odiddes pakonsep Ayl ¢
pusben

T R

AT | gaes i
HEEAEAA

.aﬂ mm \ mm . Fro ,rl. .w.vc...qv./, .

13- 62



dupTE AL

- _AWAGETY
s

LUONIDUOY) 12UONEISDS A pug UOREZRM PUBT 8-CL &:indid

.I.\\n..
Ly ..-l\.\ T3

e - i ., i Y 0 i ilx\ h i
HE s p hard N Yy .ll\ N

P Ty
o

Lt Y
By A

1$9.0; 30100
i . ¢5 S0y GS BaDlg BIS,500D SNOIANM  —— ——
— DUR S58iBal L IEInynoudy —— - =—

BAE 18:2.0; 300D pokonseD Aydiy

{ paNURUOD 3G L)

i3 - 62



i PR, Q....,.an..dﬁ.r,..,_zq...mz,. o
B i P-4 g EX 2

5

x

,/. \ E.ay o 4/6&

hY

(PenURUOS 3G 0L )

UONIPUOD [BUCHEISBRA, PUE LOSEZIRA Pug 8-gL 21nbig

L .
s T r
maYRY o x 4 .
L E A b ,

1sau0} aoiddon

‘@S Sy ds BDI BIBHE00D SNDJBNY L =TT

PUBT SR L 1RINYNAUSYT == ==
B2 13340} FoKidoD palonsep Auby ¢
puaden. .

13-63



uonipuos puonelabBap pue uonEZiNM PUBT S-CL 54nd14

o

u, ™, ﬁ ;~ Vi T

™ A ] _ﬁ .
- L AL Y L - d
AN S sl varseand i
-~ ¥ ;..wmju MosebuLopn 1 L W s
8% S, ! N N oy ud - : .
e ™Siw Py el 1 - ae ﬁ)“ 1 .
‘ 3. T o 2
g N v =
* L
N
~
n

S840, 3D1Cd0
ds saqy' dS 2aD|4 BIFNSD0S SNBNY | — =T

pue: 5531984 1 feuryinouiy ——r —

eai2 152)0; 201ddoa pasonsap Aubiy
nueben

(panLnuo 3G 0])

13-63



\
\
et
5

J

,...

o

TyHK T

m,mnu_mEl:Iw\w

9 X
R . ¥ A - wavi.u
Yok %

uolipuo] leuonealan pue uonezinn puen g-¢L unbig

S0} oddon
¢S SIGY"dS BI0IQ EIOUIOTO SNOIBNT) | = me wemn
PUBY| SS9 ] IBINNMIUBY s e
ease 1500 eo1dGoD palonsap AQubiy ¢
puabtan

13- 64



\q. ﬂ&, e
[

BUOREIRNRA pUB wonEZINS DuET g-

o

SUG; IECOD
0% SACY O REDje LoHSR00 SNWENT  — v m—
oue; 880159 L EININSLEYT — -

282 15250 aDISC00 poAonsap Aubi

puaban

13 - 64



1 £ s
, \}%
e

1%
3.

a)g weg weldeg jo Asusag

6-¢tlL

2.nBid

13- 65



13- 65






ang weQ yigeg jo Aeusos  Ql-gL  aundly

13- 67






' Georgia

_'/"“j.

; .(l’.’\
Posof \..

™S

*u

------
-

~ Service . _

% 15 Agricullure

Commerce %3 \rits:—gf

Constructuin *1 \g

W ‘ﬁé .

Indust e . ‘
_ Yy - Conslruclion

Andustry. ‘%22

Figure 13-12 Labbr Distribution and P;o_duclion in Artvin Province{1985)

13 - 69



Georgia

AN
Y aud)ery, b :
4 &%= {Project area

i 5 gt
MO ak3y \ P

eIy

o

. ffﬁnm
- ' s
1% u R

11 A B

Cotdaln T, 3
R, { o
NI 2 Bl
ALY VAT,
_ PN
4 - Kb

- S g gy
MI.?‘D.I*#_"-.”' - :
"‘fg.

A » 7

-\' m"s\\pwt&fl“. \
. \ N ope.
':." Urunderes, ) 1yl
/ Vo gt
f -~ :
T et by
A1 // LY A\

e e i .
/ o . G ™
A .

Narman 3
o Kyanty G
L o .*' ) \ : v A \?(c\“
2 Karasepn 1. T . ’\
/—"L/F/n . 0 -
- ’r)t?i'o \i \ frotish P
- 4 . 4

[ _._, 4 \‘-.Elf‘

- “Figure 13-13: Trau.lsporiatic.m Route’

13- 70

N ST wik b ‘ " kel
Vi ' 7 ~ - ¥ .
) - P
! o%i',?ﬂ. e o fedetic{ ) T’ \; 7 >
~ C f" ] 19 0 hs
A mad "‘f .
h .,,. é‘ﬁ ‘Ik il -
un H : lu,".b" S e ’

P 7
o Ak N .1/.. _’-..\ lflc.

: " - A . .‘ : . 15 . N o
CONL ' L TN Q 20 REEEE B / w. f . LT ko3 §
v : g i ) |V as WP i P I 1 it 4;'4
X K £\ N TN il
A I, \ A H}‘ Uy 3N ﬁ; (715 0 )l
ey AT RN LN Y -G B B NN S e



aynoy uotssiwisuedl  vi-gi .m._sm_E

w08

g% DD

N,

L ed WVEAYS

e

S

dd HTIOvE

N\ A

YIZ0do

> Lo . . ’ —
An’..q . . L . . . [T

ASHENL - \\/

_ o
Z
S |
&
L
]
£
T

f
dd Hamnsn \
|
dg uiaey .
- - e T
i \ i 520 Y oy Ud.l_
S'sunLy 5 035

D ,
o [-]

3f . 0_5._&.!
Radd odoK .

U1 UDISTIIEUD.L DASSOJOIE AN TS
aury worssiasundl, Buusey A wEl
. I WOISSHNGUDJ[ DAWOLd AMQBE
uonuLILaANS
w1y damod
we0l AL
Aropunog  10voUDwIa L]

ol

‘ Q zwomn_

13-71



o
'} -\ Oligotrophic * Mesotrophic Eutrophic Hypertrophic
:—E : Ultra-
? o
-3 05 |- Oligoltsphic
e B
O ry O Y N U : 2 - -‘l.l.x- P | |:1|g :
| 10 _ 00 ' 1000

mg/m?

Total Phosphorus

Figure 13-15 Probability Distribution of Nutrition Lé#el '

13- 72



Temperature {°C)

s -2 e R - 3
o o < < < on <
0.5 p——r—v— TP
|
Py |
51
10 t
. u
£ \
£ w |
o : t
a-c :
13}
e
o
N B R ST
3 I B A S
17 L d Ao

Water Temp.('C)

Honth

‘Figure 13-17 Water Temperature of Berta River (Observation Term: 1990-1994)

13- 73



f ' Shadmg rate = 0%
500 ﬁﬁﬁﬁﬁ " T S ‘ By B TP 7"" —_""."i T ) T'."j“."‘,'"

45.0
400 |-
350 |-
300 b
250 |-
200 [
150 /L

100
50 - e T N N 1 _

0 1000 2000 3000 4,000 5000 6,000 7000 8,000 9,000 persecond

_ . Distance {m)
_ ‘ _ Shadmg rate =50 %
400 | T e

350 sl B

300 |- f
250 |—— |
200
150
100 |
50
00

Discharge

——- 0.Im3

mer=a= 0.3m3

e 0.4 3

- 05m3

Water temperature (*C)

Water tember'atu'r_e' °C)

0 IOOO 2000 3,000 4000 6,000 6000 1,000 8000 9000

' ce(m
Dlstan (m) Shadmg rate-100 %

"""""" I O I I

400 N
350 ) S

300 [

25.0 /]

200 |- _///3 s Sl Ee P

100 |-/ f(i: =T ?m-é_fé-?~lwé;t .
. a e _ T

00 Lo . e
_ 0 l 000 2 000 3,000 4 000 5 000" 6, 000 7.000 18,000 9,000
' Dislance ( m }

Water temperature ( °C)

Figure 13-18 Water Temperature Changé'obtalned by Model Simulation

Case {1) Airlemperalure = 43°C
Humidily = 82 %

13- 74

e 073



" Shading rate = 0%

40.0
350 T
300 |-—
25.0
20.0
150
100 +
50
oo Lok Lo b Ll
01,000 2000 3000 4,000 5000 6000 7.000 8000 9,000 _Pefsecond

. Distance (m ) Shadmg rate = 50 %
400 (e g e

360 ||t fo

'Discharge

v 0.tm3

0.3m3

~m 0.4m3

"“"‘"“’“ O.SmQ

Water temperature (°C )

| wmeese .73

300 || T':":r'.'..':"; ] e S R
o [T Sk R I ey
200 bt
150 |
100 |-

' Watertemperature'("c ).

00 Lo _ e o _ .
-0 1000 2000 3,000 4,000 5000 6,000 7,000 8.000 9,000

' : - D Dislance(m) Shaqu rate = 100 %
B L S T B e S
350 - ; - : U I "__h__,____._ _____ ]
300 [ e
200 | o |

450 |
100 Lt
50

(Y, J ESCEAEN IR SRS FISSN S FRCRS RERT B MR
0 1000 2000 3000 4,000 5000 6000 7.000 8000 9,000
Distance (m)

Water temperature (°C )

- Figure 13-18 Water Temperature Change obtained by Model Simulation

Case (2) Airtemperalure = 34°C

i3- 75 Humidity = 70 % -

o= § O3



Water temperature ( °C )

Water temperature { °C )

150
00 k"_' - : . . -———.._._,r L : N

5000 6,000 7,000 8,000 9000
409 [ B U

1300
B4 e R e

. 5.0 i T ::“.“._—,"";.' "

Y

Water temperature ("C )

40.0 "7f*"_— '__"if' T

Shading rate = 0 %

350 foifim e
200 S |

LR L I R I R S o

250 i H B8 S e

L R A NN ]

20.0

Discharge

——0.tm3
—r—erae 0,33
=== 0.4m3

0.5m3

100 |e

5.0 ¢

0 1,000 2,000 3.000 4,000
Distance (m } g

350 oo i | = f_' =

A R R A T I N T apas R

200

15-.0 o *.ﬁ_:’; st "‘:——:

100 |—

‘J

AN

‘Distance (m)

350

000 P )
250 [-— B )

200 |- _ :
150 “ff”: ”.‘“..'7":‘7..'__.'_.?.‘"1‘:‘;;":.5“? BT e

0 . 1,000 2,000 3.000 4,000 5000 6000 7,000

e bl ]

8,000 9,

T L R __4_’_;{ i -—'~'-j“:;1-" ““““ e IO
/"/ RN

R

T e

00 L-

Distance (m )

0 1,000 2000 3000 4,000 6000 6000 7000 8000

9,030

e 0. I3

emmem 1 0]

per second

Shading rate = 100 % -

- Flgure 13-18 Water Temperature Change ohtained by Mode! Simulation

Case (3) Airlemperalure = 21°C

13- 76

Humidily = 72 %

s Y
- 5



Water temperature (°C )

Wa_t_e_f terﬁperatufe °C)

40.0 r‘—' """"" = - . mmmmTTYTETTITY
350 Discharge '
300 - 0.1m3
| %0 = R ERR ~merm 0, 3m3
15.0
 mins ) 5M3
100 :
: e () Tind
5.0 - ! N EL S o :
‘.:0-0 ARTIENY EERRE i R L h SRRl e s 1.0m3 _
0 . 1,000 2,000 3,000 4000 5000 6,000 7,000 8000 9,000 : per _secon_d
o Distance {m) ghading rate = 50 %
400 S — S R
- 35.0 _.'_é'k-‘-.—' o B f%f ol Rt SIS
30,0 ,. - “_"*lf"fj;‘ T N IO S B -, -
25 0 '7‘_;_;'."” u__ ............... % N A L
20-0 i : 'T‘_"_}'_".' """"" T T . 1
150 foro oo b b B N
10.0 A-,....,_ "r':l'_—:%—f ____'__d_..———-*‘—J""— : o I__:._;‘..__-;_-f e
Y R =
. 0-0 R B e . [N NV IR
0 1,000 2000 3.000 4000 5000 6,000 7,000 8,000 9,000
: Distance (m ) Shaqu rate = 100 %
C 400 e R SEEEE -
350 S I B T R —
00 b P T T T T
25.0 ERREN NRCER N SRS DR NI VY SIS0 SRR S -
20.0 — - —opre ks —— s
150 ------- o e TTTIpTTTTE T < =
100 fimoie e o I E.
50 tearercoun s o e . T .
oo Ll S N ERNN B I_:_ B
S0 1,000 32.0_00 3,000 4,000 5000 6,000 7000 8,000 9000

 Water temperature ("C )

Shadmg rate= 0 %

Dislar_lce (m})

Flgure 143-18 Water Tomperature Change obtained by Model Simulation

Case

13- 77

(4) Air temperature= 12°C
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st

Table 13-1 ' Project ltems

Project Name Bayram Baghk
Reservoir Catchment Area ( km?) 1,159 1,509
Annual Average Inflow {m°/sec) 1920 24.90
High Water Level {m) ~ 740.00 *530.00
Normal Water Level (m) 722,00 528.50
Low Water Level (m) . 686.00 527.00
Available Drawdown {m) : 54.00 3.00
" Gross Storage Capac:ty(106m3) 13300 1 7.30
Effective Storage Capacﬂy(wsms) o 113.00 * - 1.00
: : o _Reservoir Area (km) : -3.38 _ 037 '
B T TP ot ConGra
' Height from Foundation (m) 145 74
-Crest Length(m) - 415 - 180
_ _“Volume(10°m’) y 8,200 195
T o _ T e S
'- Diameter(m) - < I 36
Length(m) O WL S
| e : T Undergr Undergr .
e T T e e
B _ Dismeter(m) - .46 .49
- Lenglh{m) 7930 4454
- Development Plan © Firm Discharge(m™se¢) = - 1070 1300
| : -Maximum Discharge{m®/sec) 43.00 - 52.00
Tail Water Level{m) ) 530 00 392.00
" Gross Head (m) - s :
© Maximum 21300 . 138.00
 Normal - 19200  136.50
Minimum o - 156.00 -~ 135.00
t oss of Head{m) 810 560
- Effective Head(m) _
Maximum 200.90 132.40
Nbrmal_ ' ' - 18290 130.90
~ Minimum ©146.90 120.40
~ Installed Capacily(MW) _ 68 59
 Firm Peak Power(MW) - . . 580 - 564
Annual Energy(Gwh) o '
' Average S 2418 221.4
Firm 1414 - 1242 .
Secondary o 1085 972
annronmentai Protectlon Discharge (mslsec) ‘ 05 05 :
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Table 13-3 Land Expropriation Cost and Relocation Cost

ftem da Us$
Land expropriation cosl -
Bayram and Baglik dam reservoir . 243.9 1,378 x 10°
Borrow area | 10525 685 x 10° L
Total o © 2,063 x 10 o o § ’
. Relocation cost for public facilties | 19102 x 10°
Tolal , ‘ 21,265 x 10°
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Table 13-10 'Water Flow Rate at Bayrani Dam Site

Dam Site Bayram Calchment Area : 74,159 km?
N . . (mfsec)
| __Year Oct. Nov. Oec. Jan  Feb. Mar.  Apr.  May Jun.  Jul. Aug.  Sep - Ave
1942 126 256 127 112 144 210 957 995 444 217 15 96 37
1943 107 128 121 92 85 101 333 475 306 160 98 78 174
1944 82 90 86 75 86 194 325 1068 541 300 .t 87 254
11945 77 - 89 63 56 54 68 247 446 354 153 74 68 145
| i¢46 62 B2 58 74 56 92 301 483 410 197 423 - 77 166
& C-1947 M5 88 69 67 76 203 301 235 189 9 58 52 .- 129
¥ : | 1948 83 109 69 66 66 ‘69 322 478 426 133 76 73 163
: i 1948 69 63 53 50 50 84 201 449 255 86 . 61 - 55 ' 123
1950 "87 53 489 46 51 111 394 478 263 1 141 70 51 | 147
1951 89 76 64 59 69 88 31 378 (3257 135 76 80 | 145
1952 139 108 78 71 85 104 418 449 ‘330 187 85 64 177
1953 56 - 65 650 ' 45 ‘53 .63 200 465 349 162 88 84 147
1954 68 70 65 58 68 122 413 634 473 244 105 178 199
1855 69 64 68 47 ‘53 76 ‘176 278 166 - 6O 39 39 94
1956 39 40 44 40 63 79 306 378 338 - 151 638 56  134)
1957 50 47 42 34 56 149 317 454 384 156 71 58 152
1958 166 - 60 56 49 54 110 325 465 349 - 137 65 65 149
1958 64 60 60 60 50 122 333 556 434 185 .97 76 174
1960 101 94 7.2 (126 219 303 742 B19 500 250 115 70 284
1961 . 66 60 54 37 44 80 3T 364 247 68 35 34 U7
1962 . 38 50 75 66 67 239 421 530 346 {44 54 63 174]
1963 © 62 65 65 68 79 105 538 897 844 441 172 84 . 289
S 1984 . 79 0 13 87 83 64 137 447 643 479 148 76 69 195
_ : 1965 © M2 80 106 70 . 65 249 610 - 580 417 170 - 49 33 203
% S _ 1966 120 132 83 89 108 138 417 661 349 136 62 51 ‘195
: ' 1957 41 33 40 33 42 96 329 688 358 287 124 93 180
1968 76 86 213 §24 123 236 416 1221 615 271 131 105 361
. 1969 98 92 88 62 59 151, 460 727 257 83 47 55 181
1970 139 84 74 74 . 92 157 432 377 474 86 63 70 154
1971 146 99 - 86 68 91 197 303 500 405 132 104 44 190
1972 797 16 95 67 74 127, 566 513 473 197 83 96 - 204
1973 84 87 65 68 96 114 313 576 455 191 67 51 180|-
1974 63 81 69 53 52 146 230 586 280 81 53 98 148
- 1975 55 56 53 53 53 138 534 478 341 110 49 54 185
1976 78 61 52 57 80 139 483 784 6518 232 84 74 218
1977 13 82 69 56 64 {11 312 50 371 154 77 65 170
1978 82 71 69 55 92 165 454 749 483 220 97 63 216
1979 © 68 . 73 73 80 103 139 357 602 487 227 86 51 196
1980 74 138 107 75 - 80 130 530 659 275 108 69 58 204
1981 76 80 76 62 67 118 265 497 591 208 85 77 183
1982 16 82 88 79 68 93 340 441 190 133 83 57 144
1983 - 90 85 48 62 86 204 - 477 609 395 120 34 .34 185
f984 82 152 75 631 88 215 364 492 284 175 80 46 IS
1985 - 38 - 68 48 45 62 185 684 656 208 .75 0 51 85 183
1986 145 106 94 73  S94 183 530 667 603 191 46 49 2§
1987 62 54 48 57 472 122 658 898 420 . 78 73 100 229
1988 78 76 72 82 125 326 838 966 ‘603 268 144 129 309] .
1980 - 182 154 134 937 102 67.0 111 702 404 121 41 57  314]
1990 63 60 52 36 58 182 454 725 349 166 54 . 55 188
1591 72 426 75 58 T4 285 471 359 274 118 - 5% 44 166
© 1692 44 42 49 A8 50 129 520 550 680 182 - 91 69 - 204
1693 197 198 89 90 85 150 665 857 612 17 78 67 - 273
1994 62 159 95 91 08 233 646 453 246 95 62 50 191
Ave. 84 87 74 65 18 160 457 595 392 165 ~ 79 67 192
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Tablo 1311 Water Flow Rate at Baghk Dam Site

30.8:"

" Dam Site Bagik
"' CalchmentArea 1509 km® {mY%sec)
' Year Oct. HNov. Dec. Jan. Feb. Mar. Apr,  May Jun. Jul  Aug  Sep. Ave.
1942 167 328 168 150 194 27.0 1160 1203 555 219 154 130 396
1943 143 170 160 125 16 136 421 591 88 209 132 107 225
1944 1ht 122 117 103 117 247 411 1287 670 330 148 118 - 319
1045 105 121 87 78 17 94 37 556 447 201 102 81 189
1946 87 87 82 100 79 125 382 600 514 255 160 105 215
1947 1647 120 95 93 105 252 ‘382 304 245 423 81 74 168
- 1948 87 146 96 91 91 . 95 408 594 633 176 105 1041 210
1948 95 88 74 71 71 114 259 559 327 116 86 78 16.4]
. 1950 80 75 69 66 73 149 495 504 336 185 96 7.2 191
1951 1217 104 88 . 82 83 119 335 474 41 178 105 {09 189
S 1952 T 183 145 106 (98 118 140 523 659 418 - 242 116 © 89 ~ 228]
. 1653 7 77 70 65 75 88 360 578 440 204 120 14 190
1954 956 97 77 78 . 95 182 517 775 589 313 140 108 - 254
L1955 96 89 81 67 .75 106 229 353 217 83 57 56 12§
1956 56 58 63 58 88 107 338 474 427 199 94 79 174
1957 74 67 B0 50 79 196 40t 566 482 205 98 81 196
1958 79 84 78 69 77 147 " 4i% 578 440 180 90 90 194
1959 84 84 83 83 71 162 421 687 542 240 131 105 : 224
1960 135 127 99 167 283 384 908 997 621 320 154 97 358
1961 92 84 76 54 B4 109 404458 347 94 52 51 154
1962 86 . 7.4 103 79 94 206 526 656 437 189 88 87 224
1953 87 90 90 © 95 108 140 ° 726 1088 1027 550 224 14 362
1964 - 108 00 92 87 85 it 558 790 596 195 104 905 . 250
1965 149 110 142 96 90 -318 633 76 522 221 70 - 49 260
- 1966 159 74757 43 121 147 182 524 812 440 179 73 7.2 | 249
1057 59 48 58 . 49 62 129 - 416 'B43 451 365 164 126 - 231
1668 107 129" 274 164 163 302 1344 1465 758 345 173 141 . 447
- 1659 131125 419 74 84 198 574 889 329 113 67 7.7 232
1970 183 114 104 97 - 125 205 540 473 223 117 88 .. 97 197
1971 192 133 407 94 123 256 3856. 739 507 174 - 140  64. 243
1972 108 104 128 - 93 98 168 699 636 590 255 113 130 . 260
1973 114 118 - 89 82 130 154 397 711 568 247 93 . 72 234
1974 87 11 84 75 . 24 192 296 723 357 111 75 133 194
1975 .78 78 15 15 75 181 662 594 430 147 70 76 212|
1976 106 85 73 80 84 183 601 955 643 207 414 98 277
1977 150 112 95 . 79 90 148 395 692 4566 202 106 80 . 219
- 1978 12 -105 82 77 126 215 567 914 604 283" 131 88 278
. 1979 94 10t 100 105 138 183 450 741 605 204 167 73, 350
1880 161 183 144 103 109 234 728 809 351 144 95 B2 257
1684 102 110 103 87 93 159, 338. 617 729 268 116 105 236
1982 103 1100 118 106 92 124 457 594 256 179 142 7.7 . 194
1683 120 114 . B4 83 75 275 643 820 532 161 46 - 45 - 248|
1984 i 204 101 85 94 200. 491 . 663 382 235 107 62 235|
1955 50 78 64 62 83 243 922 884 230 104 .68 114 246
1986 196 143 122 98 126 246 714 783 678 257 61 66 289
- 1987 84 72 64 76 232 164 886 1210 566 104 98 134
1958 104 102 96 11.0° 163 439 1129 1302 813 360 193 174 ' 416
‘1988 244 207 180 124: 138 002 . 1498 - 946 644 1863 - 55 76 ' 423
. 1990 80 79 78 48 74 235 607 959 519 (224 75 74 255
. 1991 93 172 103 75 96 354 503 468 406 167 . 7.9 58 222
1992 52. 64 66 . 58 58 170 699 852 820 266 114 94 216
1993 287 219 i35 1.7, 128 224 845 1197 716 241 144 92 370
1994 730192 120 0 1150 121 306 849 617 6 135 85 63 261
Ave. 13 1.9 101 89 106 212 583 753 498 217 107 91 249
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Table 13-13 Local lrrigation Activity

Village Waler source  Size(da) Crops Fertilizer
Bayram no
- Dereici ~ Canal - 153 Corn.Péslure
Baghk  Tribwtary 50  Com - 350kgiyear/ 920m’
= : ' "~ 'Potato 300kg/ 920m’ = L
| o ~ Bean 250kg/ 920m’ \
B _Ok@u'lar ' Canal 120 - Corn 450kg/ da “3tons/da

© {6 m3/da-daily, : - Pasturé 250kg/da
30 m3/da-season) : '

. Savail © o

- . Képribagt - no

. Ciftehanlar - Spring 150 Comfuits  Animal fertlizer -
(6 m¥da-daily, o | o
30 m/da-season) : . _
Horsan  Spring  9200m® Corn . Animal ferilizer
mezrassi- {3 tons/ 920m® -  Polato 300kg/920m*

- season) © Bean250kg/920m’ Fluits

Footnotes - : No other river and r_ivﬁer_wate_r utilization.

Source  ; By hearing survey, 1996
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" Tablo 13-14 Fish Living in Berta River System

-

Salmoniformes  Salmonidae Salmo trutta fabrax{(*)

Salmo trutta macrosliguma

Cypriniformes Cyprinidae Cyprinus carpio

Siluriformes

Alburnoides bipunctatus .
Barbus plebejus eschétichi
Barbus cyclc@epsis (***)
Barbus capio capio
Chondrostoma colchicum
Gabi’o gabio
Leuciscus cephalus
Leuciscus boryslhehrous
. Capoeta capoela steboidi
' Capoeta tinca |
| ~ Vinba vinva tenella
Gobitidae Necomachéius angorae
N Necoma-iheius_porlhéra_

Sitiridae Silunis glanis (**) -

Living zone

Source

(*) 1 Antvin - Hatilla creek , Berta creek, Karcal creek,
" Yusuferi - Barhal creek ( Production and hunting ).
(**) : Limited in Coruh ri'ver._ :
(***}: Limited in Coruh Hatilla creek.
¢ Information from Hacetepe University and the Ministry
~ of Forest (1996)
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Table 13-16 Animals Living In Artvin Region

Local name Species
Mammals ) N
Maral geyik Deer Cervus elaphus maral
Karaca Roe Capreolus capreolus .
‘ Yaban kegisi - Wild goat Capra aegagrusl S ' g
* Bezoar kacisi -Bozoar goat Capra_crre_tens‘is" | :
 Yaban domuzy Wild pig ' 'Susscrdfa o
Dag kegisi ' |
Kakim _ Ermine ~ Mustella a%rminea ‘
~ Cenge! boynuzlu dad kegisi  Chanois Robicapra répicapra
~ Gakal _ Jackal © Canis aureus
Boz ayl, esmer ay - Bear Urous arctos
3 . - Fox ~ Vulpes vulpes
Vasak Lynx Lynxiynx ,
Pars _ . Lé()pard B Pahlﬁera_ par dustuliang -
Kurt . Wolf C Canistupus SR T
Porsuk Badger: _ " Meles meles _
Avrupa tavgan ‘ Europian rabbit Lepus eunopeantus cavcasicus
Su Samury : Otter -  lutialwa:
Agag sansar Tree piné marten  Martes nivalis
Kaya sansars 'Rock marten ‘Martes forne
Gelincik Wease! " Martes nivalis
Sincap - Squirrel Seturus vulgaris
Reptiles and Amphibia
Hylidae Hyla arborea o
Pel_odytidée - Peloytes caucassicus . ,
| .R_anidée " Rana fidibUnda B | o ;%
Emydidéeﬁ © Emys orbicularis | 7
. Lacerta derjugin,i: -

Lacertidae

" Testudinidae

Viperidae

Ophisopé elegans

Testudo graeca

 Vipera kaznakovi ( Protected )
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- (Bird)

English name

Species

Cavcasian black cock
Red partridge -
. Quall
Stock dove
Wood cock
' Bustard B
"~ Rock pigeon
- Fieldfare thrush

~* Back bird

Duck
- Falcon
Elenor falcon -

- Steppe falcon

- Meadow falcon
White head sea :eagie
Pigeo’n falcon

Réd foot kestrel
Smallk =

© Kestrel

Shoot foot hawk
Black vuliure
Red vulture .
Beared vuliure
* White vulture

Snake eagle

. W.seaeagle
Rock eagle

Steppe eagle
Other eagles

Tetracgal caspius
Lyrurus molkosiewrczi
Alecloris chukar

- Coturnix coturhix

Stroptopelta tittur

- Scolopox rusticola
- Olis tarda

Columba livia

- Turdus pilaris
- Turdus merula

Ortolus oriolus

- Amas platyrhnchas

- Amas strepera

-Falco peregrinus
¢ Falco peregrinus

Circus cyaneus
Circus macrourus
Circus pygoraus

" Falco cherrug
- Falco biarmicus

Haliaelus leucoryphus

- Falco columbarius
" Faico subbuteo
- Falco vespertinus
- Falco naumanni

Falco tinnunrulus
Accipito brevipes
Aegypius monachus

. Gyps fulvus :
- Gypaetus barbatus
- Neophron percnoptenus

Circaetus gallicus

. Haliaetus albicilta

Aquila chrysaetas
Aquita heliaca

B Aquita rapax
- . Accipiter nisus

Citcus aerugunosus
Milcus migrans

' Buteo buteo

~ Pernis apivorus
- "Hieralus faciatus

" ‘Hisralus pennatus

" Milcus milcus
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" (Insects)

Acrididae :

.Eﬁ{i;.ﬁ.is‘.ia.é.ém...........»L..........
. G&."Ai.d.a.e..........

Gryliotalpidae

: 'PyrgomorphldaemW'
T
Fetligonidae

Acrida bicolor anatolica, Aiolopus thalassinus thalassinus,

Anacridium aegyptium aegyptium, Calliptamus barbarus barbarus,

- Calliptamus barbarus cephalotes, Calliptamus barbarus pallidipes,

Calliptamus italicus italicus, Calliptamus tenuicercis tenuicercis,:

. * Chorlhippus apricarius, Chorthippus dorsatus dichrous,
: Chorlhippus macrecerus macrecerus, Chorthippus mollis mollis,

" Dociostaurus brevicolis, Dociostaurus genei, Doc:iostaurus hauensteini,

Euprepocnemis polarans pelarancs,Oedaus decrorus,

- Oedipoda germanica meridionalis, Oednpoda miniata miniata, '

Oediipoda schogji, Pseudoceles lateritius, Pseudaceles oedipoides,
Ramburielia bolivari, Stauroderus scalaris scalaris, '

N Stauroderus mgrogenlcuiatus Sphmgonotus turcicus,

Th:so:celnnus pteroshchus

Empusa fasmala

'Acheta domeshcus Gryllus blmaculatus

Gryllus campesins, Oecanthus pel[ucens

- Hierodula transcaucasica, Mantis réligiosa
Wiy

Bohvwana brachyptera Hlerodula lranscaucz331a
Manus relngiosa :

Té.i.gjku.a-é-afé.gé..au.-odué.ﬁi-.ue.ggg....4.4:..».......o.‘...........r..-...............'¢........................'....,................._.'.... EELECIE

Anadrymadusa adzhharica, Bucephaloptera bucephala,

Conocephalus discolor, Homoracoryphus nitidufus,
Isophya zernovi, Leptophyes slbov.ttata
Pradrymadusa aksuayi Parapholidoptera drgnata

' Paraphohdoptera d|gna!a zaganens;s

Phaneroptera nana sparsa Poecnhmon ersisi,
Poecitimon smﬂl:s Poecmmon tauncola

Platycleis inlermedia

13-96

oy
i,



(9661 ‘@010 AUD 1BSABS :30IN0G)

0z0's Ceezz | owe0n | sz 99’} YoL'S 209 1661
085 008C 086'F 0Z9 seL 008' 6261
020'4 SLL'Y L'z 001’2 ovL 09L'9 06L' 0009 986L
zewusieq peiod | ssepuny 2onidn yeoous§ | Agwadel nNZNPID ~Kosen - JeSA
(eq) eaay pue [einnouby wo pual]
(0661 ‘2010 A0 1edred 92:n0g)
oz | i . | &¥E e 62¢ 626 508 689 065!
see - 189" - LOp 06T 8.¢ 92T zv9 89L 586l
o8y Zi6 Ly 205 5y 2zs'L bR - 086 0864
08s 895°L 5L 295 - - 82ZS 089'L 274! g6 561
89 190"} 825 195 - ZLy 9LLL Zv8 $50'L 051
zeuniniieq _.x&oo_ | emue_ov__. mooa‘gx yesous§ | Aowedal ‘nzopwD Koson JedA
ey Weansdn Je puasl sseasneq uonendod
ealy weansdn e paly jeinynouby pue co_um_naom.:o puail gi-glaiqel _
3 &

13-97



 Table 13f17 Movement of Residents at Several Villages

- Cenler village Summer Popu. Winter Popu.
Bayram(Mah) " Eskikale 200 250
Dereici (Mah) - 180 130 | S
' Baghk (Mah) B 5060 o §
Okgutar(Mah) | Eskkale 45 45 | -
Savail(Mah) - ', . Uztmlo 8o N 80
- Képrubagi(Mah) . ' S 60 40
Giftehantar(Mah) o 1200 120
Horaéan mezraasi  Anacli Koy 395 . 5060
Cayaf}m : - 305

- {by hearing survey, 1996)
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 Table 13-18 Land Utilization in Artvin Province

Type Artvin Savsal Ardanug

Pasture 521,659 137,719 16,600
Meadow | | 153,942 84,885 32,875
Forest . | ©8S1MT 301,163 369,445
Brush land L 936840 192,484 . 72,076 .
Dry agriculture with fallow 12,899 - 10,109
" Dry agrié&:ture without fallow o 305,424 97,630 49,553 |
' Jrrigated field | o assat - 19,020 - :5,230
~ Orchard SRR 22,220 880 o 1,800
Vineyard o - | 6,5.00,200‘.._ SA86 o
:'Tea - . . : _ : _ .4.6,535i . : L
Nuts o 1s4ts - -

' Olive . o 4400 . 50
| Tmalag”cu‘mrearea3?30“5 83584?558381
Semememmamﬂsg T
- Water surface _afeé | - | — .

River bed - 5,675 1,050

Bank 1,525 - -
-Swan_}py o 50 - -
'Ro‘cky‘ and others .uricqlliv,'a!'ed land 1,410,346 242,546 41,680
wammagnwnumarea 1522065278371 48999

‘ '[01313[93 5252.1301’104.213 60?380

(Source, Census of Populalion: 1990)
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" Table 13-49 Some Agriculture income of Activities Province

( Artvin province; 1924))

Type of activity Area Production cost  Annualincome

| (da) - (TU/da) (TUda)
Mixed fluits ochard 719.28 4 500,000 3,236,760,000
 Vegetable 47297 3,750,000 - 1,773,637,000
- Poplar tree 4297 2,100,000 90,237,000
" Vineyard - 323.72 . 1,200,000 S 388,464,000
- Pasture 2275 © 500,000 11,375,000
frrigated class (1) 16.00 4,800,000 28,800,000
Irrigated class (2) 16.88 : ‘1,500,000 25,320,000
N_o_i irrigated ' - '83.75 600,000 50,250,000
~ Tolal ' 7.,680,563,000
Annual agricultural incomef family 49,005,902
Annual income by animal raising ffamity | 14'723'770_
" Annual total income R 63,824,672
: Anhualitota! iricorne per capita - 14,842,946
Maximum total annual income per capita 22,264,419

Minimum total annual income per capita ;

5371789
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- Table 13-21  Main Civil Works of Bayram Project

item Description Amount of Works
Diversion Tunnel Type: Horseshoe Pressure
D: 570m Tunne! Ex 28,000 m*
L: 795 m Lining Conc. 6,600 m?’
. Cofferdam. Type: Rockfil - Em 109 x 108 m® - ' i
Dam - ‘Type: Rockfil . Ex.Inopen -?45x103m:’ :
S | ‘Height:145m " Em. of Core 1 868x10°m°
’ = ~ Em. of Filter - 802x10° m®
Em. of Rock 4,367 x10°m®
Tolal Approx. 6,200 x 10° m®
(including coffer dam) :
Spillway Type: Shute 7 |
B: “10.0m Ex. In open 595 x 10° m®
H: 12.5m Concrete 47,800 m®
Gate - C 2 sets
Intake Type: Horizontal o o E
S - Ex. In open - 103,000 m® =
Concrete ©6,200m*
“Gate 1set
Intake Tunne! Type: Circular Pressure . a
D: 3.3m ' " Tunne! Ex. 2,000 m*
L: 85m ‘Lining Cong. . - '7_0(}_m3
Penstock - Type: Embedded _
D: 3.3~25m Tunnel Ex.- 5,000 m®
L 321m Filling Conc. 2,300 m®
Steel 600t
Power house Type:_Uhdefgtourid D _ _ . L .
8 190m: - . Cavern Ex. 27,0006 m® E
H 41.0m ~ Concrete 9,100 m° - g
L: 445m Gate' S iset
Tailrace _Tunnél Type:' Hors‘eshae'Néh Pressure . ‘ o
= D 46m Tunnel Ex. 212,000 m®
L 7,930m - Lining Cone. 137,600 m®
' Gale 1 set
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Table 13-22 Main Civil Works of Baglik Project

Hem Descriplion B Amount of Works
Dam - Type: Concrele Gravity
Ex. In open 147 x 10° m®
. : - Concrete 195 x10° m*. _
" Height . 74m '
o Spiltway Type: Shute |
I '8 140m Ex. Inopen -2L000n9?
H: 11.0m ‘Concrete 19,600 m°
Gate - 2sels
Pov)e_r intake . Type: Aftached to o Concreté' 500 m*
' ' - Dam body “Gate 1 set
" Penstock " Type: Embedded _ _
D:  36~3.0m Tunne! Ex. 3,000 m?
L 213m Filling Conc. 1,300 m®
o Steel 350t
" Power house Type: Underground. | -
B 210m Cavern Ex. - 33,000m°
H: . 415m Concrete 10,500 m*
L: - 50.0m Gate - 1set
Tailrace Tunne! Type: ‘Horseshoe Non Pressure _
0 4.9m Tunne! Ex. 141,000 m®
L 4454m Lining Conc. - 15,100 m®

1 set
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Table 13-24 Machinery and Equipment for the Project

Concrete plant

- Hftem Machinery and Equipment Bayram  Bagiik
~ Dam Excavation Wheel loader 7.7m° class 3 -2
Dump truck - 45/32t class 12 6
" Bulldozer 42i32tclass 10 . 5
 Crawler dirill 15mmin 2 2
" Embankment Wheel loader ~ 7.7m° class 6 -
" ‘Dumptruck ~  45/32t class 24 -
‘Bulldozer 42/32t class 16 -
Vibratory rolter 15t class 6 -
Concrele ‘Aggregate plant - 150U 1 -
' ‘Concrete plant ~ 60m’h 1 -
Dam concrete' _Cable crane 13.5 | - 1
' ‘Aggregate plant - 150th - 1
. Concrete plant . 120m*h - 1
UndergroundExc avauon e bozboomQ s
power house o Load haul dump ~ 3.8m’ 3 3
-Shatcrete 1om®h 3 3
Concrete i Cbncrete pump 85m3fﬁ 2 2
' Concrete plant - 60m°h 1 i
Instaliation Crane 120t class 1 1
1a:lracetunnelExcavauonJumbo3boom6 e
' o Load haul dump - 3.8m° 6 4
Shoterete 10m*h 6 4
. Concrete - Cohcrete_pump' 85m’h 6 4
o 60m>/h 2 1
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Table 13-25 Alr Temperature and Humidity at Artvin and Savsat

Month

- Air tempetature (°C)
Artvin  max.
' min.

- mean

¢ in.

mean

Ardanuqmax

' min.

- mean

min.

mean

Savsat -~ max.

min.

mean

Artvin max. -

min.

mean

34.4

42,0
o
32

11.86

35
130
-85

9.6
77
44
60

48
61

36.4
-0.6

' 16.1
—

2.5

155
1.5

17.2

20 .
| 145

iy g
| 77
51,

63

56
65

39.0 -
37

18.7

24
18.5

405

3.0

203
_3.1 .-.é....“ ........é..e..:..o...... —————
4.8

17.3

74

51
64
B
58
68

42.0
9.7

206
‘a:‘i‘:&“.‘”.-“h‘
8.9

20.8

7.9

232
T

8.0

20.2

83

58
64

....‘. ‘é"d;'””."j”“" -
65

72

1 43.0
958
206
10.8

205
g
72

23.0

35
4.2
20.4

79
54

63

e —
. 64

71

39.4

4.2

17.9

4.4

- 18.0
-
7.2
1230
S
09 .
167

69.'_'- |
54

61.
80

54 -

70

33.9

-1.6

138
. 04
137
AR

3.4

198
35
-85
11.4

76
54
63
e
2

66
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Table 13-26 Equation and Parameters to be used In Prodiction of Watér Temperature

Parameler Case = XX
8 =300 Width of river(m)
q = 1,000,000 Density of water (ka/m°)
Cp = 4,190.00  Specific heat of water (stkgfcenhgrade)
Q = variable Flow rate {m*/s}

% _ A =4900 Altitude of sun {degree)
' . .-+ " Ea =0.00 ~Water vapor pressure {mmHg)
- C =000 Amount of cloud {0-1)
P o=, 00 Shading rate (0-1) . _
"~ Rs =0.05 Reflection rate of sun ray (0-1) * .
D =5B7E-08 Stefan-Boltzmann's constant
iTa = 43.00 o : -
Ke = 40.00 ‘Resistance quotient of latent heat (Wfrthg)
. TO =500 . Waleriemperature (centigrade)
X = 10.00 - Definite interval to be used in calculation (m)

. Fundamental equation _ : :
' S T=T+dTdX S T= Water temperature at nextlnterval (cenhgrade)
S ' 3T—Waterlemperature of definite interval {centigrade)
dT/dx+Water temperature change al definite :nterval

@ o ' | L o o -~ {cenligrade)
: - Reiated equation

dT/dx=B/{qCpQ)*{Hs-Hsr+Ha- Har-Hb+He+Hc)
: Hs=Radiant heat by sun (W/m?)
‘Hsc=Reflection of Hs (W/m?)
. Ha=Radiant heat by air (W/m?
~ Har=Reflection of Ha {(W/m?)
Hb=Radiant heatby_watér-sﬂrface (Wim?)
He=Latent heat (me )(transfer of heat by evaporation)
'He=Sensible heat {(W/m? ){transfer of heat by conduction)
Hs-Hsr=1390" (SINAY(10-Y)*(1-0.65C2)*(-PY*(1-Rs)
Y=0.056*(140.053*Ea)*(cosecA)
Ha-Har=0.97*D*(Ta+273)4*(Ca+0.031*Ea0.5)
. Ca=0.74*(2.67*(35.6-Ta)/(10(5.35-2.8'Z)
DA . Z71-065'C?
% o _ __ Ho= 0.9?*0*(T+273)4
d ‘ - He=Ke*(Ea-Ew)
- He=0.5"Ke*(Ta-T)

“Equalion 1o be used to calculate saturated water vapor pressure.
U E=10(-2613/(T+273)-0.003499(T+273)+11.1844)
o | (E: Saturated water vapor pressure (mmHg))
Ea=E*Ha/100 : . :
{Ha : Lelative humidity (%), T * Air temperature (centrigrade))
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. Table 13-27 Some Limitations on Water Temperature for Carp (Cyprinus Carpio)

Htem

Range (°C)

- Suitable {gﬁberalure for egg hatching
Growth

Temperalure to pass winter

Suitable range for spawning

L Egg hatching rate

" . Temperature fluctuation from 20°C

- 15°C up
-42°C down _
" Up from temperature less than 10°C

Down from the temperature less than 7°C

Suitable range to live to be assumed

12-30(16-22), (20-22)
| 20-28
7< |
4420,1820 -
| U 24(50%)

0% in spawning
- 0% in spawning
- noinfluence

ho influence

“higher than 14°C and lower than 28°C

Source; Ecolbgical dala of aquatic organisms, Japah (1983} '
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* Table 13-28 Value of Paramater to e used in Estimation of Water Temperature

By using monthly maximum temperature value from 1949 to 1985 at Artvin

" Case 1 Air temperature 1 43°C (July :42°C , August: 43°C)
_ Humidity ~ 82% (July:84 % . August: 80%) .
' Case 2 Air temperature” - 34°C (April).

Humnidity C .70 % {April) -

By using monthly mean temperature value from 1849 to 1_985 at Advin

Case 3 Airtemperature  21°C (July: 21°C, August: 21°C)

 Humidy . 72% (July: 72%, August: 71%)
Case 4 ‘Air temperalure  12°C (Apri!i
Humidity 1% (April)

g Shading rate of sun light
0%, 50 %, 100 %
River width 3 m |
 Discharge from dam :0.1,0.3, 04, 05, 0.7, 1.0 msec

‘_ 5°C(Data from Tortum Lake) :
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Tahle 13-29 Estimated Monthily Mean Discharge between Bayram and Kaled{lzd Dam Site
Sub-basin between Bayram and Kaledizu Dam

Calchment Area 55 ki’ {m'fsec)
Year Ocl | Nov. | Dec. | Jan. | Feb. | Mar. [ Apr. T May [ Jun. | Jul. | Aug. | Sep. | Ave.
1942 07 140 o7l o8] o8] 12 s3] 581 25F 12| 08 05 1.8
1943 06 o7 o7 o5 o5 o6 18] 28] 17 08| 05{ 04 10
1944 os] os] o5t oal os] 14 18] s9] 3¢] ¥ o8] 05 144
1945 04] o8] 03} 03 03] o4 14 25| 20 os| o4l 03] o8

1948 03] - 03] " 03[ 04| o3| os| 17| 27 23 11 07] o4 0.9]
1947 06{ .05 o4} o4 04 i izl 13 1o os|C 03] o3 6.7]
1948 03] o8| - 04} 04 04| 04 18f 28] 24 o7 o4 o4 09|
1949 o4 03] 03} 03] o3| osf il 25 14| o5 o3| o3 o7
1950 03] 03] " o3l 63| o3| o6l 22 26 15| o8 04l 03 08
1551 05 04 codf 03] 03] os{ 17 2| i8] 07| 064 04] o8

“T1952 08! 08| o4 o4 05| o6] 231 25 18] 1o} 0s] o04F 10}
1053 o3 03] o3l 03] 03] o4 16 26| 19] o8] os5] o5 0.8
1554 04 04 : 03] 03] o4f o7 230 a3s| 26" 14] 06| 04 11
1955 odl” 04] 03] 03] o3| o4 10 - 15| o9 o3 oz 02 -05b
1956 02 02 02 02 04] 04 17] - 21 19 o8] o4 03] 07
1057 o3 T o3f o2 o0z 03] o8 1.8 25 zi| o098 o4] 063 0.8
1958 T 03 03] 03 0.3 03 06 18] 26 1.9 08 04 0.4 038
1959 03] o3[ 03 03] o3| o7 18] aal 2] 10| o5 ¢4 1.0
1960 o6 o5 o4l 07 12 17| Al a8l 28| 1.4 o8] 04 1.6
1961 oa] o3| o3 o2 02 04 18]  20] 14| o4]° o0z "oz 05

1962 - 02| 03] o4 o3 04 137 23] " 29] 18] o8] o4] 03l 10
1963 03]  04] o4l 04" oal Tos| 33 - 60| a7l ~zal 1ol osl 1%
1964 - 04] o4l ‘04| 03] o4 o8] 25 38 27 _es] o4 04| 13
1965 06| o4 os] .04 04 14 28] 32| 23] o9 03] o2 K
1956 07] o7l os] os| Tos| o8l 23] 37| 49 "o0sl” o3l o3l i
1957 c2] o] o2 o2 o2 osf 18] 38 20l 18l 07l 05 1.0
1968 04| o3[ 12 o7 o7 13} 62 68| 34 157 07} 06 20
1969 o5 o0s] 05| 03| o3| o8] 28] 40| 14| o8| 03 o3 10
1970 o8] 04| 04| o4 05| o8] za “Zil 09" os[ 04l o4 0.8

"TH979 08|  o05] 05 04| o5 . 7] s3] 22 o7 o6 o0z 1.0}
1972 |, o04] 04| os] 04| 04] o7 31| 28] 28] 34l  o0s] os 11
1873 s05] T 0s] o4f o3 o8| o8] 17| TR T 28] 14 04l o3 10

974 03] 05| o4] o3] o3l o8 13| 32| Tl o4 03] os] o8

1975 03] 03] 03] o3| o3 o8 30 26 16 06l o3l ozl o9
1976 04] 03] 03] "o03] o3| cosl 23] 43] 28] 13 os[ o4l . 12
1977 06] 0s] oa] 03] o4 -os[ il T Ei[ T2 ool o4] 04 09
1978 05] 04] 03] oz] os] oo 25 44| 27 12| os) o3 12
979 04 o04f o4] 04|  os] o8] "20] 33| 27 13l osl 03 1.1]

T 1880 04l 08} o6 04f 04 10] 33] 37| 18] os| o4 03] 1.1
1631 04] 04 o4 o3} “ea] 07| 18] 28| a3 Tal o5 o0a 10
1952 04] o05] o5l o4f o4 os| 19 24 s o7 65 03 08
1953 08| o8] 03] o023 04 i1 26| 34| 22| o7 o2 o2 10
1954 05| 08 o4] o4l &4 vzl 2ol 27V s ol o4l Tos 10
1955 02[- 03] 03] 03] o3| o] 3s| 36 12| o4 o3l “os[ 1ol
1986 . o8| o6l o8] o4 o5 to|  zo| 3+ 8 4] 03] 63 12
1987 - 03] 03] 03] 03] 1e]. e 36| so "z3] o4 o4 o8] 13
1958 04| 04l o4 of] o7 1.8] 46| 54 33 15T o8| o7 17

IR 1.0] - 09] o7 o8] o6l Ayl . s2] 38 2z 0F ozl o3l 17
1950 03] 03] 03] o2 03] 10 25| 44 18] 08| o3l o3 1.0
71991 04l 07| 04l 03] " 04 1.5]° 28] 20 18| o7l o3| “o0zl” o9
1992 _02) o2l 03] o3l 637 o7 29| 30| FE[ T 1ol 65 o4l 11
1993 1.4 1] 05| o8] os5] 098] a7l 47l 34 10l 04 04l 15
1994 03] 08| sl o5 06 13| 36| 25| 14| 650303 1.1
“Ave. 05 05| 0i] 04 O3] o3 EE INTTTTITTe T oAl T3
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Table 13-30 Estimated Monthly Mean Discharge botween Bagllk Dam Site and G.5.No.2334
Sub-basin between Bablik Dam and G.S . No.2334

Calchment Area 132 km’ _ (m/sec)
Year Ocl. | Nov. | Bec. [ Jan. | Feb, | Mar. | Apr. | May | Jun T Jul. | Aug. | Sep. | Ave.
1942 04 06 04 04 04 0.6 1.7 1.7 i0 Q6 0.4 03 0.7
1943 03 0.4 04 03 03 0.3 08 1.0 07 051" 03 0.3 0%
1944 03 0.3 03] 03 03 0.5 0.8 1.8 1.1 Q.7 0.3 031 08
1945 03 03 02 02 02 02y 08B} 10 0.8 04] 03 02 04

- 1946 02 02 02 0.3 02! 03 0.7 1.0 09 05 04 03 Q4
1947 04] 03 02 0.2 03 0.5 0.7 06{ 05 0.3 02 0.2 0.4

© 1948 . 02]. 03 0.3 0.2 0.2 03 0.8 10 0.9 0.4 0.3 03 Q4
1049 63| 02 02 0.2 02~ 03 05 1.0 0.6 03] 02 0.2 0.4
1950 02| 02| 02 02 02 03] -09 1.0]. 07| 04 03fF  02] ' 04
1951 0.3 03 02 02 02 03] (07 08]° 08]  04] 03 0.3 04

- 1852 64 03] - 03 0.3 03 03 R 09 1.0]: 08 05 03} - 02 05
1853 02 0z : 02 0.2 Q.2 02l 07 10| 08] - 05/ 03] 03 0.4
1954 03 03 02 02 .03 04 09 12| 10| - 06 03 0.3 05
1955 03 0.2 02 0.2 0.2 03] 05 070 05 - 02{ 02 02 03
1956 02 0.2 02 0.2 0.2 03] 07 08] 08 0.4 0.2 02 0.4
1057 62 oz o2 02 o02f o4 o8] 10} o9 04 03] ozf o4
1958 02 02 0.2 02 02 03 o8] ' 1.0 03 0.4 02{. 02 0.4
1059 02 02 02 0.2 02 0.4 08} 1.1 0g] 05 03 - 03 08
1960 03 0.3 0.3 0.4 06 0.7 1.4 1.5 1.0 056 04] 03 0.6
1861 - D2 02} - 02 0.2 0.2 03 08 08 08 02 02l 02 Q.3
1962 .02 02] 03 02 .03 -06 09 i1 ‘08 04 2] .02 0.5
1963 ‘02 02 02 0.3 03] 03] 12{ i6 1.5 09 0.5 0.3 C.6
1964 0.3 0.3 02 02 02 04 1.0] 1.3 1.0]. 04 03 03 0.5
1965 | 03] - 03 03 03 ‘02 g6] - 11 12 09 05 02 . 02 05
1966 0.4 04 03] 03 04| 04 09 1.3 0.8 04f - 02 0,2 0.5
1967 02 " 02 0.2 Q.2 0.2 03 08 .13 08| 07 04 03] . 05
1968 0.3 03 06 0.4 04 .06 19| 20 12] 07 04 03 0.7
1969 - 03] 03 03 02 02l 04 10] 14 06 03]  02f. 02 0.5
1970 04 : 03] . 03 03 03]: 04| 09| 08} 05 03] : 02 03 04
1971 04 03 0.3 0.2 03] ‘05 07] . 12] - 098] 04 @ 03 Q2 05
T1872 03] 03 03l ‘02 03] 04| . i) t.4] " 10 0.5 03 03 05
1973 03] 03 02 .02 03] ‘04 0.7 1.2 1.0 05 02| 02 05
1974 Q2 03 02]: 02 02]. 04 - 08| 1.2 0.7 03 021 03 0.4
1975 02 02 Q2] 02 0.2] 04 1.1 1.0 08 03 0.2 0.2 0.4
1976 03] 02 02| -02 Q02 0.4 1.0 1.4 il 06 0.3 03] . 05
1977 04 03 03] 02 0.2 03 0.7 LA 08 0.4 03 07?2 0.4
1978 03] 03 0.2 02 0.3 0.5 1.0 1.4 1.0 06] 03 0.2 0.5§ -
1979 0.2 03 03] 03] - 03] ‘04 08 1.2 0] 06| 03 0.2 0.5

- 1880 03] 04 0.3 03 03 0.5 1.2 13 Q7] .03 03 0.2 05

© 1981 0.3 03] .03 02 03 04 . 07 1.0 12]. 05 0.3 03 05

- 1982 .03 03 03 0.3 02 03 1.1 1.4 06 0.4 03 02 0.5
1283 03 03 02 02 02 07 1.6 2.0 13 04 01 0.1 05
- 1584 - 03] 05 02} 02 072 0.7 12 1.6 09 06 Q3 Q0.1 X
© 1935 [t ] 02 021 09 02 0.6] 22 22 07 02| 02| 03 0.6
© 1686 050:--03] 03} 02| 03 06 1.7 1.9 1.6 06 LR | 02 07
1987 . 02 -02] : Q2 02 06|l 048] 22 29 1.4 02] .02 - 03 S 0F
1638 c 0202 02 0.3 0.4] - 1A 27 0 321 20| : 0% 05 @ 04 - 1.90]
1889 06 08 04 03] -03] 22| 36 23 1.3] : 04} - 01] 02 1.0
1890 021 02 02 1] o0z 05]. 14 23] 17} 086 Q2] 62 0.6
1691 0.2 08] 03 02§ :02} " 08] 11| ' 10 A3 08) 0 02 0 0.5
1992 0.1 02 02 013 01 04} 1.7 - 33 1.2 08 Q2] .02 0.7
1693 10 08 05 03 04] © 0% 6] 0 33 14 06 03] - 02 0.9
1594 0.1 03 02 0.2 0.2 071 18f 16 08 04 0.2 0.1 06
Ave. 0.3 03 03 [1)F] 0.3 05 T 14 10 05 03] 07?2 05
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Table 13-31 Reservoir Operation of Bayram Project

OO~ND N LN =

Unit 10°m®
Year Inflow Evaporation  Power  Environment Spill Total
Discharge  Discharge Outflow
1942 998.64 2,82 719.10 397 243.33 969.22
1943 . 54941 273 551.56 $ 397 0.00 558.27
1944 803.53 2.70 636.47 0 3.97 t54.67 - 79771
1945 “ 45791 . 265 468.71 . 3.97 0.00 475.32
1946 52601  ~ 2.58 502.90 397 0.00 509.46
- 1947 406.79 . 257 43093 397 0.00 437.47
1948  512.54 251 - 486.49 1397 0.00 492 98
1949 - 389.08 2.49 397.35 . 397 -+ 0.00 403.82
P 1950 46457 - 246 450.70 3.97 000 - 45713
.10 1951 458.18 = 257 44251 397 000 © 449.05
i 1952 55743 - 1 268 . 55222 3.97 . .00 558.87
12 1953 463.30 ~ 2.54 450.80 3.97 ~ 0.00 457.31
13 1954 62809 - 266 598.47 3.97 - 19.74 624.83
~ 14 1955 296.56 2.39 ©338.58 - 397 . 0.00 244.94
156 1956 © 42105 . 235 382.20 397 . 0.00 388.52
16 * 1957 47852 7 249 470.73 397 0.00 477.19
17 1958 47140 - -~ 252 464.70 - 397 '0.00 471.18
18 1958 . 55219 2.56 53424 - - 397 0.00 540.77
19 1960 895.78 "2.83 - 712.87 o 3.97 173.19 .. 892.86
<20 1961 369.76 2.48 40457 - - 3.97 - 0.00 - 411.02
291962 . - 585152 242 51896 = ..397. -~ 000 . 52536
122 1963 91465 265 . 666412 =~ 397 22316 . . 89590
23 - 1984 -617.20 2687 . 59986 = 3.97 2467 63117 .
.24 1965 - 64343 © 264 - 85125 © 397 182 65968
25 1966 614.92 261 59566 ¢ 397 720 609.44
26 1967 - 571.85 251 - . 52354 397 14.44 . 54445
27 1968 ©  1,13087 ~ 285 . . 740563 3.97 - 38940 - 1,138.75
28 1969 571.95 265 - 578.12- ©39v . 2488 . 60962
29 1970 47669 255 461.20 © 397 000 . :467.72
30 1971 "600.41 2.66 58348 - 397 “0.00 . 590.11
31 1972 64203 - 267 © 61486 - 397 - 1266 . '634.16
32, 1973 . ‘56768 263 + 573.73 o397 - 329 .-683.62
33 1974 - - 47287 2.50 . 465,15 397 - 000 47163
34 1975 51929 250 o 517.89 3er 000 - 52436
35 1976 ~ . 69013 . 256 1 597.28 C397 “7254 - 67835
36 1977 - 53598 264 - - 53277 3.97 C 000 - 539.38
37 1978 - - 68362 2.64 618.08 ©3.97 5410 . =~ 678.78
38 1979 61821 2.63 - 60355 397 14.11° . 624.26
39 1980 635.32 269 . 1569224 397 - 39.33 638.23 .
40 1981 - 579.29 2.60 524.79 - 3.97 38.54 - 569.90
1982 . -455.55 2.63 45467 3.97 0.00. - 461.27
42 1983 583.47 257 595.99 3.97 0.00 602.53
43 1984 55232 . 2568 630.36 - 3.97 0.00 . 536.90
44 1985 577.63 2.65 - 623561 ©3.97 65425 - 584.28
45 1986 . 677.79 2.64 . 646.66 S 3.97 . :26.28 67945 -
46 1987 720.80 260 -570.16 - 3.97 131.83 - 708.85
47 - 1988 97542 . 277 T700.15 ©387 - 24593 ~ 952.83
48 1989 . 99247 287 . 69896 £ 3.97 32075 . 1,026.55
49 - 1990 . 59379 . 251 56000 . 397 2435 590,83
50 1981: . 524.41 256 51939 . 397 000 52592 '
1992 . 64385 248 56075 . 367 . 6161 628.80
52 1993 ° 86165 : 282. - 68573 397 17286 . 86537
53 1994:  ©60154 . 270 *605.54 - 3.97 1.95 614.15 .
¢ Total - -32,108.39 - 138.15 29,206.82 21064 255077 32,106.37
Ave. - 606.78 . 261 551.07 3.97 48.13 605.78
Max. 1,139.87 %g? 740.53 . 3.97 389.40 1,136.76
35

“Mia. 729656 33858 397 - 000 344.94
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"Table 13-32 Reservoir Operation of Bagiiik Project ,
' Unit 10°m*

SOOONOUBRWLN =

Year - Inflow Evaporation Power  Environment Spill - Total
Discharge  Dischaige - Qulflow
1942 1,216.32 (.34 921.08 3.97 289.92 121532
1943 717137 0.35 713.05. . 3.97 0.00 . 717.37
1944 : 1,003.39 . 035 81168 - 397 18740 1,003.39
1945 - 61083 - 035 606.63 CL397 000 . 61085
11946 659.85 0.35 655.51 - 3.97 000 . - 65983
1947 563.73 - ¢ 0.35 ¢ 55970 - L3497 - 0.00 . 564.01
1948 . 640.77 0.35 636.17 r3.97 © 000 - 64048
‘41849 52352 - 034 519.21 £3.97. 000 52353
1950 - 59268.  0.34 588.80 . - 3.97 0.00 - 593.11
- 1851 585.26 0.35 580.41 F39r 000 - - 58473
1952 718.18 .0.35 713.86 :3.97 Q.00 - 718.18
121953 59343  0.34 589.12 o397 © Q.00 - 59343
© 13 1954 79640 - 035 762.55 -3.97 2954 - 76940
- 14 1855 443.75 0.34 440.44 c397 © 0.00 - 444.75
- 151856 51493 - 0.34 500.64 L 397 0.00 - 513.95
16 1957 £616.99 0.34 51168 - 397 000 ° 61599
17 - 19568 608.88 - 0.24 604.54 397 _ - 0.00 608.86
18. 1969 . B96.67 0.35 692.35 3.97 - .00 - 696.67
19 1960 4,121.07 0.35 1 913.10 397 20365 - 1,121.07
20 1981, © 52473 034 - 521.42 . 397 < 000 525,73
1962 - 68086 @ 034 " 67555 - 3.97 0.00 679.86
22 1983 112223 . 035 - 847.99 397 . 26993 1,122.23
23 1964 79851 . 035 760.10 3970 0 3510 . 79951
24 - 1965 ¢ 83453 . 034 - 814.16 397 . 1706 +835.53
25 . 1966 77958 - 034 755.43 -397 1984 779.68
26 1967 . 701.94 0.34 " 668.23 - 3.97 28.41 700.94
27 1968 1,406.76 035 94180 397 460.66 1,406.77
28 1969 76765 - 0.34 72005 3.97 . 4429 768.65
29 - 1970 . 60922 - 034 . 603.90 3.97 0.00 608.22
30 1971 758.38 0.34 74436 397 - 1070 759.38
. 3972 -.809.96 Q.34 776.41 - 397 2823 . 80396
32 : 1973 T 74295 035 73246 397 6.70 743.48
33 1974 S B10056 - 034 . 597.04 397 C 817 609.53
S34 . 1975 © 671.35 0.34 660.99 o397 6.89 672.18
35 1976 858.65 0.34 " 761.76 397 T 91.74 857.81
- 36 1977 69261 Q35 . 68829 397 . 000 692.61
. 37 4978 86140 : 035 178573 397 - 71.36 . 861.40
38 1979 S 79473 0 035 766.36 - 397 24.68 79526
39 1980 811.01 035 743.44 3.97 6273 810.49
40 1981 73118 0.35 683.37 3.97 43.48 731.16
1982 Co81e2 0.34 612.90 397 0.00 817.21
42 1983 801.04  0.34 748.12 3.97 45.61 801.04
43 1984 72486 - 034 72055 - 397 ©0.00 724.86
44 1985 78164 - . 0.24 ‘653,61 3.97 122.73 780.64
45 . 1985 911.06 0.34 818.53 3.97 89,22 912.06
46 1687 954.90 10.34 72547 - 3.97 22412 953.00
47 1988 . . . 1,28818 035 008.33 - 397 37564 - 128818
- 48-.1989 136741 ° : 024 90657 . 0 397 . 457563 1,368.41
491990 - 80034 034 73295 - . 397 63.08 800.34
B - 1991 89994 - 034 687.48 3.97 © 8.15 - 699.84
51 : 1692 . 85463 - . 0.34 739.07 X7 11025 = 85363
- 52 1993 - 1,170.14 0.35 901.59 397 264.23 1,370.14
.53 1994 801.02 0.24 755.10 397 - 4284 802.05
Total 41,563.74 1819 37,588.42 1210.64 3,746.50 - 41563.73
Ave. 784.22 0.34 709.22 - 3.97 © 70.69 784.22
Max. - 1,046.78 ggg 941.98 1397 460.66 1,A06.77

Min. 443.75 440.44 1397 0.00 44475
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. 'Tabla 13-33 ' Contont of Expropriation for Dam-Reservoir Area on Bayram Project

- Elevation {m)

- 630-640

- 640-650

 650-660
' 660-670

670680 |

- 680-690

1 690-700

770-710

710-720
730-740

Total : '

‘Area total

Total area to be expropriated: 243.9da .

Legend: ST 1, 2and 3, Irrigated land class 1,2 and 3, KTT 2 and 3, Non irri'.g'atéd land
 class 2 and 3. Mbk, Orchard; KT, Non utilized land.

_+ ST2(8.0),8T3(9.5),Mbk(1.8),

| ST2(12.0),ST3(18.75)

KTT2(9.4),KTT3(2.3).KT3(6.8),

Agriculture Land (da)
ST2(10.3)
KT3(0.8) B
ST2(6.8),ST3(5.5),MbK(2.0)-
ST4(2.5),ST2(15.8),5T3(7.8)
Mbk(4.0),KTT2({6.3),KTT3({2.3),
KT3(2.0) '

- ST1(13.0),ST2(7.5).5T3(9.5),

Mbk(2.5),KTT2(0.8)

House and Public Facility
Concrete house(2)

“Houses) f‘_ o ¥
 Houise(3) . he

House{17)

Primary school and Iodge
Mosque, Road maintenance

" building and waterhouse,

-~ House(13), Concrete house(5)

KT3(4.0)

' §T2(10.5),ST3(11.5),KT3(24.0)

ST2(3.5),ST3(10.3).KT73(8)

ST1(15.5),812(90.66),ST3(74.85),
Mbk(10.3)

239.5 da
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Shop{4)
. House(8)

Rouse(s) e : )

 House(2)
~ Concrete house(6)

House(52), C_oﬁcrete houé_e’(13), f f_

* Primary school(1), and lodge(1),
Road maintenance bu'i!ding(1) o

and warehouse(1), Shop{4)

- Dwelling area total: 4.4 da



Table 13-34 Land Expropriation Vatue for Dam-Reservoir Area on Bayram Project

Elevation Expropriation Valie ' 'Actual PaymehlVa!ue ~ Net income Losses

(m) - (10° TL) (10° TL) {(10° TL)
630-640 1,147.49 103224 7746

& e0e50 152015 15018 50.67.
. 650-660 ©1,194.51 101547 009
oee0670 . 431768 408191 22324
670680 1176721 1108489 - - - 62806

'~ 680-690 2543044 2339978 183872
690-700 555143 524910 28694

700-710 - '5,997.47 _ 568278 366,52

710720 245056 237574 11050
720730 247687 247687  Blol

730740 746449 7,080.30 . 37693

Total :' _ R | :
TLin 1995 price  69,327.00 6504527  3,681.04

8 -~ uss 1378 x10°

Yable 13-35 Land Expropriation Value for Dam-Reservolr Area on Baglik Project

Elevatién : Ekproprialion Value Actual Paymeht Value Net Income Lossés

{m) (10°TL) - - CQotTyy (100 T

:480-530 . 0.00 ' 0.00 : 0.00
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‘Table 13-36 Content of Expropriation of Borrow and Waste Soil Dumping Site |

Baghk Project - _ Agricultural Land House and Public Facility
(No: da) (da)
Disposal {D8: 10) '
Disposal (D9: 20) o | o g

' Disposal (D10: 10)
Concrete, Grout Piant (T4: 1)
" Camp, concrete Plant (T5: 5)

Bayram Project  ~ Agricullural Land  House and Public Facility
S - -
 Borrow Area (C: 870) _ KT3(105.25) House(12), concrete(47),

- Mosque(1)

Quarry Site (Q: 90)
Bisposal, concrete Plant Yard (D4: 50)
Disposal, Penstock Factory (D5: 30) - . . o | ' . ?
Disposal, Concre_té Plant yard (D6 20) | '
_ Disposal {D7: 30)
Grout Plant Yard (T1: 1)
Stock Pile Yard (T2: 20)
Camp and concrete Plant Yard (T3: 20)

Remarks: Disposal area and other yards will be given back to original owner after

finishing utilization for construction works by land leveling and arrangement.
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_Table 13-37  Land Exgpropriation Value and Net Income Losses

‘Baghk Project
1460-530 m

Disposal (D8)

~ ‘Disposal (D9)
' 'Disposal {D10)
" Concrete, grout plant (T4)

Bayram P'rojeci ;
630-740m
Quarry site (Q)

Boirow area (C)

Disposal, concrete plant (D4)
Disposal, Penstock factory (DS)
Disposal, concrete plant (06)

Disposal (D7)
Grout plant (T1)
Stock pile (T2)

Camp and concrete ptant (T3}

Total TL in 1995 piice

-Camp;, c'o_nCrete plant (T5)

uss

Expropriation
Value
100 TL)

- 0.00

69,327.00

34,465.70

(685x10°US$)

103,972.70
2063x10°
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Actual Payment

Value
(10°TL)

000

65,045.27

31,229.29

- 96,274.56

" NetlIncome
 Losses

(10°1L)

0.00

3681.04

2,318.10

5,9990.14



Tablo 13-38 Relocation and lmprovement Cost for Public Facilities

Item Cost (US$)
Road “Bajhk Project Relocation  14.0km 8,400 x 10°
o Improvement 7.75km  3,255x 10°
' Bayram project Relocation 5.7 km 3420x10° ¥

Improvement | 7.95 km  3.339x 10°

' Electricity Line ~ Bayram-Baglik Route C gkm S arex10d
" Baghk-Deriner Route © 20 km - 586 x 10°
Telephone Line  Bayram-Baghk Route  6km 4x10°
Baghk-Deriner Route 20km 12x 10°
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Table 13-39 Environmental Preservation Measures

items Preservation Amount Cost
measures : (10°US$)

~ Savail Borrow Area [ Drainage Channel |~ :2000m -300"’; _
T E Sier protacton g 150'
WastWaterofCamp TreatmentPlant i 902 |

‘ WastWaterofConcreteP!ant SettlingBasm : 4un|ts 60 e

"3 Waler Reduction Seciions ™| Discharge T 0:3~0.7 m¥sec | 3 months of d

¢ (Bayram and Baghk Project) | : season .

*-1 included into unit cost of embankment of impenfiou__s core
2 Included into unit cost of embankment of impervious core

' *-3  included into unit cost of concrete
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