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'GHAPTER 13 ENVIRONMENT IMPACT AND COMPENSATION

" 13.1 Purpose of the Project

3 The purpose of the present project is to consiruct the two stage hydrauhc power prants of 68
: MW and 59 MW maximum respeclively at Bayram and Baghk sites in Berta River which is
* one branéh of Coruh River water system. _

Table 13-1 shows various project |tems of thlS project and Figure 13-1 shows the !ayout of -

- planned facilities.

" 43.2  Location of‘the Project Site

The project sites exist in Artvin Province in the Eastern Black Sea region of Turkey, and the

! Bayram hydraullc power pro;ect site IS localed al the valley area of V letter shape which is -

about 32 km upstream from the conﬂdx point of Goruh River and Bena River. Baghk eleclric "

power pro1ect site is located at the pomt of aboul 10 km down stream of Bayram electric

_ power generation site (Figure 13-2).

13.3 . Economic and Social Dime_nsibns of th’e: Project

'13.3.1 Investment Program and Financial 'Reso'urc'e's '

The fund requirement for cbn'slruct'ion_ of the Project is eslimated to be a total of
approximately 251.5 x 10° US$ in the price of 1996. '

13.3.2 Work Schedule

Work schedule is shown in Table 13-2,
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- 43.3.3 Economic Analysis

According to the economic evaluation on total value of Bayram Project and Baghk Project Is
12.0% for FIRR and 1.21 for Benefit-Cost Ratio (Fihanciai).

43.3.4 Economical Social and Infrastructure Activities

There are no other economic, social and anfrastruclure achwtles which are not wrthm the
. PrOJecl but related with the Pro;ect

' 13.3.5 Other Required Activities

Necessary activities, which shall be‘implemente'd by the other public institutions are listed
as below. S |

. Resetﬂement of vrllagers is cooperated wrth the Mm!stry of Vﬂlage Affasrs and Pro;ect -

Owner .

+ D965 Hnghway. which wrFI be submerged by the pro;ect is to be re!ocaled or :mproved by -

the General Dzrectorale of S!ale H[ghways _ .
» The transmrss:on cable of 26km whlch isto be lmmersed in the waler wnII be relocated to

_the alternalive route by the Turkrsh Ffeclncrly Distribution Co.

» The telephone line ?ka which is to be immersed in the water wil be re!oca!ed to the -

alternative route by the Turkish Te1ecommunrcatlon Co. (Turk Telecom).

+ “One pnmary school, mosque, police station, road ma:ntenance buﬂdmg whlch are
tocated in Bayram village and Okgular village which will be immersed in the water wni_ be -

relocated to the other focations by the Ministry of Village Affair, the Ministry of Education,

TCK and the owner of the Project, relating to the construction of this Projecl In addition,

a small army station locating at Okg¢ular village will be rerocated by the army.
+ The service of buses being ut:hzed by lhe mhabltant will be changed to an alterna!we
- route. '
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13.3.6 Land Acquisition and Resettlement

" Agricultural and dwelling area 349.2 da will be expropriated and 133 buildings, including
private houses and public structures will be relocated. '
Total cost to be needed is 21.3 x 10° US$ in 1996 price (Table 13-3).

''13.4 Environmental Characteristics of the Project Site
| '43.4.1 Physical and Biological Environments and Utilization of Natural Resources

)] Climate and Meteoro!ogy
. {a) Climate

L The downslream zone of Goruh River belongs to the Easl Black Sea climate, and the
o annuat rainfall volume exceeds the leve! of 2,000 mm. The upper stream zone belongs to .
inland climate, and it is cold in the winter and severely hotin the summer '
Berta Rwer basin area is tncluded in the intand climate usually seen in areas away from the
sea effect but is’ also equipped with the special features of East’ Black Sea climate. The -
average altitude of Berta Basm is 1,800 .

{b) Meteorology

According to Savéél Meteorologi’c’al'Obsematioﬂ Station at the allitude of 1,100 m, the
annual average almospheric temperature of 8.9°C, with ils minimum record being -19.9°C
and'maximum record being 38.8°C. Table 13-4 shows the secular change of monthly
: avefage atmosphenc temperatures | |

The monthly rainfall vorume is much from March to May in Savgat, and much from

' :Decembe_r to F ebruary in Artvin (Table 1_3-5)..F.unher,.lhe_ snowfall record of 125 ¢m was_ -

recorded in Décembér in Savsat {Vable 13-6). Table 13-7 shows the most nuMerous
- appearance wmd ‘direction by every month and a1so shows the value of average wind
‘ velocny, and Table 13- 8 shows the relatlve humidity. o
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(2)  Geological Characteristics.
 (a) Topology
The area surrounding the project site consists of mountainous districts with the aititude

being from 2,000 to 3,000 m, and the north side of Berta River bas:n area is in touch with
the coun!ry boundary of the Republic of Georgia. '

. " A greal number of steep mountain slopes wilh their altitude being from 1,000 to 2,000 m

exisls inside the basin area. Out of the project spots, Bayram site is located approximately
2.5 km downslream at the conflux of the Savsat River and Meydancik River, but the vallays
: iby erosion in the downstream side hold the lypica!-sha_ro palterns. The width of valleys
becomes narrower toward the Bayram site and mor.eover toward its downstream side from
the conflux point, and from the area passmg the Baghk project site, the river stream
: becomes slower and the width of river becomes wider and flows together wsth the KOprurer
" River. o ' _ '
.The project site is msn:ie the vaileys covered with rough rocks and a shghl degree of shrubs
and is not lhe topology which is precious and needs to be pro;ected in so;enhﬁc aspect
Moreover, the s!ope area facing the Berla Rlver in Savail VnIlage on the left bank m the

Bayram district in the downstream side at the spot where ‘Savsat River flows togelher W|th _
' Meydancik River has the topology formed by the landslide, but lhere are no outstandmg '

landslide topology at other spots
(b} Geology

Berla River basin area is the area subjected to the Carboniferous Hercynian Orogeny in
Paleozoic time and to the Alpine Orogeny from Me_sonic'lime to Cenozoic time. The
distributed geology is the Quaternary period deposited oubst_ances_. the Berta of Crelaceous
age, the Yusufeli Formation of 'Jurassic agé and the lki'zdere' 'granite rocks pehetrating into

both the layers. Out of them the geolog:cat structure olher than the Quaternary penod :

deposited substances is in ihe unoonformlly

M ,Bayram Site

The river bed area of dam site is covered by: the river debosited substance of about 33 m_

maximum, but the river width is about 100 m, and both the banks are sharp slopes from 30°
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to 50°. There hardly exists any surface sol on both the slope banks, and the bedrock is
exposed. This bedrock consists of the Berla Formation of igneous rocks, basalt and tuff. -
These are comparatively hard rocks but the surface is slighlly weathered though the
providence has developed. No special dislocation nor landslide are recognized at this dam

- site. The ground-water level at this site is low as a whole.
" The Berta' Formation is mainly distribited on the basis ‘around the reservoir, but the

deposited substances are distributed in tﬁe form of covering the said formation. The basis of "

re_éervoir is in the Berta Formation, and there Is no distribution of lime stones (Figure 13-3).
{ii) Baglik Site

The geo!ogy of dam site mainly consists of sandy hornfels of the Yusuleli Formation.
The river bed area of this site is covered by the river deposned substances, but the bedrock

s exposed -_to both the banks. The bedrock is hard but the development of prowdence can

be seen. No disloéation nor fand slide are found in this site. The ground-water level is al a
slightly lower place. ' : ' -
The bedrock of the reservoir cons:sts of the Yusufeli Formation and the Berta Formahon

and the distribution of river bed deposited substances covering this is less. There is no

‘unsiabte place to the s!opes of this site, there is no possibilily for the appearance of land
slide, and there is no geology which is precious and should be protected in scientific aSpect

{Fig. 13-4).

{3) 'Hy:d'ro!ogic Geof(}gy Characteristics

- There is no underground water utilization at the project site. The water from springs is used

for the inhabitants” potable water and the supply of living water. The underground water

~ utitization to the:i'ndustry'doesn't exist in this area.

_ 3.(4)' ~ Soil Characteristics and Utilization B

(a)  Peripheral Area

" The soils being distributed in the Savsat country are mainly the non-calcarious brown forest

soit and the brown forest soil. The pH of soil is higher than 7.5 in almost all of this area, but
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" the soils whose pH is lower than 6.5 also exist spatteringly. The degree of erosion is in the
area from middle to high.

{b) Project Area
;(i) .Bayram Site
fThe soi| being distributed in this'spdl is the non calcarious brown forest soil, and its thick
area is from 50 to 90 cm, but there is a small scale irrigation farm land in the soil area along

Berta River (Flgure 13-5). _
" There is the soil being utilized to the dry farmmg in Cayagzi Vittage, Uzimld Village and

Savall Village on the left bank of Berta Rwer, but they are not the soil in the class important

- to the agricuiture.
Agncultural lands are distributed in Esklka1e Vu!lage in high altitudes. Cn the other hand,

soils having low PH are distributed in the form crossmg lhe Berta River in this spot. The

- degree of erosion belongs to the middle class..
(i) -~ Baghk Site
The calcarious soil is distributed in this spot. The thickness of soil is from 20 to 50 cm, is
covered by the poor and low tall scarce shrubs, and no ‘distribution of soil important to the
agriculture can be seen. In addition, soils having low PH does not exqst in lhls area. Most of
the lands have high degree of erosion (Figure 13 -5).
(5) Agricultural Area

{2) Peripheral Area

According to the statnshos in 1990 lhe agnculturaI Iand area where the seeds are sown'in

Artvin Province is 168 350 da, where the wheat occupies the area of 36 %, the corn 26 %, '
the barley 15 % and then the potatoes 10 %. The ‘product hlghesl in the productlwty is the

'polatoes and accounts for 1,001 kg/da (Table 13-9) These agricultural product kinds dont
'greatiy differ from the other provinces in Turkey. .
* The main field 'crops are the rice, beans, sugar beet, Egypt beans, lens beans, broad
- beans, alfalfa, etc.
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(b} Project Area
{i} -~ Bayram Site

The land of dam and water reservoir of pro;ect is the land where the dry farming is bemg
* gdone, which is classified into 4 of 1mgated tands (ST 1, 2), non- :rngaled lands {KTT 2 3) :
orchard cultivation yard (Mbk} and non-utilized land (KT) - Crops to be produced in these
:' lands are shown below. Among these Iands there are no agnculturally important f|elds and

products are common.

_Kind - Area({da) o " Crops.

ST .. class i 455~ Wheat,  Corn, Tomato, Beam
2 9065  Wheal,  Corn, Tomato, Beans

- 3 7285 Wheal, Corn, Tomato, Beans

KTT 2. 9.1 Wheal, - Barloy.

KIT. 3 23 Wheat,  Barley

KT. 3 43.1 “Wheat, Barley

Mbi 103 Apricot, Cherry, Fig

| thal S 2439 |

-(Sgurce:. Cori_:_h Berta, _Baghrk and Bayram Dam Nationali;alion Valie Report, E'IE; 1996)
| -~(ii)j | Béghk'sgite .
No.agriculiural are_a' exists in th_is project area.
(6) | Hydrqlogi@i Cha:racl.er_iéticf:s.
- (a) :. | EFlow <Rat:e' |

' Béria Ri\)er basin area is 2,315 kﬁ‘l is positioned at the north ea#l pomon of (;ofuh water
system and occupies 12% of the Goruh River basm area.

Berta River consists of three typical branches of Savgat, Meydanc;k and Ardanuc wnth their
basin areas being 580.1, 577.3 and 572.0 km respectively. '
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‘Meydancik River is located at the north east portion of Berla basin, flows to the south east
~ direction, changes its flow to the south west after its conflux with Savgat River flowing from
the east, and becomes a rapid current having the slope of 1/100.

According to the flow rate data {Table 13-10) oblained at the Bayram dam site from 1942 to

1994, the minimum value on monthly mean discharge is from 3.3 to 23.5 m%ec, and the

least value appears in September. On the other hand, in the Baghk dam site, the least value

is from 4.5 to 30.1 m¥sec (Table 3-11), and the minimum value appears in September in .

the same manner. Moreover, the similar situations can be seen also in Augusl.
(6) © Probable Flood

Accordmg to G. S No. 2327 observahon data the probable floods at Bayram and Bagiik
sites can be obtamed as follow (Source Main feasibility report of Coruh- Berta Hydrcelectnc

_ power Developmeni Pro;ecl 1997).

Cycle (year) S | (Unit: m¥sec)

2 s 4025 50 100
Bayram site 1382 1957 2338 2816 3170 3520 -
Baghk site 1799 254.7 304.0 3665 | 4130 4590

(¢}  Sedimentation

According to the suspended joad and the oulﬂow w’_atér rale dala at G.S. No. 232T.

observation station, the annua! average suspended sediment volume up to the year of 1994
is estimated to be 219 ton/km?®. The bed load is estimated to be 20 % of the suspended
load. ' R ' ‘

{d)  Water Quality

According to the survey al the project site; the water of Savsat River which is one branch of
Berta River is relatively clean though containing silt. However, it has the téndency for its

lurb:dliy to get increased suddenly by lhe rain fall.
- Meydancik river ﬂowang togelher with Berta River at quuiar Village lndlcales the simitar
sﬂuatlon '
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Berla River downstream side from Okgular Viflage is located at the middle point to Baglik -
site. |
This river consists of a shallow stream up to the area near Ciftehantar Vn!iage The river

- width downstream side from this site becomes narrow and changes to a rapid current. After
- flowing together with Ardanug River, the water color changes lo brown. -

According to the visual observation of Berla River, no outslanding organic poilution'can be

' recognized, and the depth of water varies everywhere with the structure of river boltoms
~ According to the result (Figure. 13-6, Table 13-12) of water quality investigation, ihe water

quality -falls ‘under water class (I} of infand waler source, but,‘ t_he total phosphor (T-P)

- belongs to class (1I1). The influence of Savsat Town appears to the water quality upstream
~ side of project spot, and is worse relatively than the downstream side water quality, but thé
" clean water quality is generally mai'nlainéd in the river of project by the decomposition and
- difution involved in the flowing-down. ' : ' '

(7)  Surface Water and its Utilization

{a) ~ BertaRiver

Accordmg 1o the mastar plan of hydrauhc power developmenl in Berta aner basin area,

~ * there are $avsat and Meydanmk power projects (Fi |gure 13- 6) beside the present projects.

However, there is no plan of utilizing the river water to the agnculture The trout cultivation is

. being done in the upstream basin area of Meydancik River which |s a branch of Berta River

and also in Kan;al River, but there i is no fi shery in the Berta main river. - ©
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(b) Project Area
(i) -~ Bayram Site

There are several water turbine cots for powder making and several small scale Irrigation

facililies in the water resorvoir planned spots downstream side from Okgular Village. This

irrigation is for the cultivation of corn and pasture and the water of 30 m®/da (6 m*/day) is
consumed in the season carrying out the agriculture in the land of 120 da, but there is no
~ utilization of water other than this (Table 13-13). |

- The spring water is used as fhe inhabitants' potable water, and the river water is generally -

utilized for agricultural purposes. but it is not ulilized for the supply of drinking water
demands. ‘

(i1 Bag";hk Site .

) Some extremely small scale agncuitural lands exist parual!y in the area along lhe river.

 petween Bayram site and Baghk site; but there is no agricultural tand in Baghk sute and its

downstream basm area because lhey are of sharp topology, and the river water is not
ullhzed -

.(8) - Aquatic Organisms .

The fish whose Iiwng are reported in Berta River waler systern are 17 kmds of 4 families as:
shown in Table 13-14, and out of them there are two kinds of trout fam:!y, namely Salmo

frulta labrax and Salmo trulla macrostigma. 12 kinds are included in the carp famaly and 2
kinds are included in the loach family.

According to the hearmg survey to the inhabilanls lhe‘ Iiving of carp can be found in the-
main Berta River, but no living of trout can be found and the Iwmg of lrout is reported only .

in the area hlgher than 800 min a!mude (Fugure 13 -7)

- (9) iThermal and Geo_—therm'a! Wator Resc’-urces=

- There are no thermal and geo-thermal water resources at the project sites.
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(10) " Protected Area

- There are one natural park and the protected block of wild cock near this area (Figure 13-7),

but both the project sites are not included in these areas.

{11) - Forest Area

- According - to the vegetation map ‘(Fi'gu_'re 13-8) alond Berta River with the Bayram agnd -

Baéllk sites as its center, the vegelatipn is extremely pdo_r, and some species such as
Querucus cocelfera, Plcea sp., Abies sp., etc. are distributed but there is no vegetation that
can be called as a forest. ' :

(12)  Fauna and Flora

(@) Fauna

(i) Periphery Area

- Theianimals ;eported in Artvin Province are those as Iiéled in Table 13-15.

(ii) Project Sites

g According o the hearing survey at the project area, Wild goad, Wild pig, Jackal, Bear, Fox,

Lynx, Wolf, Badger, European rabbit, Otter, Tree pine mertin, Rock pine martin, Weasel,
Squirrel and Rock pigéon live in these locations. '

(b) . Flora
: W - 'Periph‘eryA'rea‘ SR

" This area including the project sil_és'is in the plant distribution area calied Euxine cholchis

and Irano-Tutaian. The climate i_nithe Eastem B_Iack Sea is fealured with the much rain
volume and high humidity, and the plant phase is relatively rich and high in density.
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" The typical plant phase in this area covers Picea orienialis, Ables _nordmanniana, Acer
trautvetleri, &Q@M@Mﬂ], Fagus_ orientatis, Alnus_ glutingsa, Castanea sativa,
Laurocerasus _officinalis, Buxus sempervirens, Coryluus_avellana, Rhododendron sp.,
- Lonicera caucasica, Sambucus nigra, Vaccinlum arctostaphylios, ete.

- The plant phase in Goruh Valley can be dlassified into three of forest block, high-mountain
. step block and shurub block, but the major plants cover Acer divergens, Acer divergens var.
- teidlobum, fArbu!us andrachne, Caragna grandiflora, Cérasus prostrata, Capparis spino sa
'\)ar.;spinbsa, Colutea cilicica, Cotinus coggygria, Ephedra major, Euphor bia macrocloe,

- Inuta ;helenium,f Juniperus oxycedrus, Juniperus excelsa, Laurus nobilis, Lonicera

_ caucaséca, Melica ciliata, Ostrra carpinifolia, Paliurus spina-christi, Pistacia terebinthes sub
sp. plaestina, Punica granalum,E Quercus macranthéra sub sp., Quercus pelrae sub sp.
ibericé, Phamnus pallasii, Rhus coriaria, Rosa elymaitica, Rosa pisiformis, Sedum spurium

and the like. o | | '

The inherent species in this area are in the following areas :

ng[_ggsmgammm sub sp. syspirensis : . Ispir.
 Rosa elymaitica : S Artvin-Yusuleli.
LQD&Q@L@!JQQSJQQ Ispir Gamlikaya-Yavuzlar -
Alyssum artvinense : _ Goruh Valley
' BﬂQinLLWQMBQQ_mu Boqua: :
The rare species are listed betow : S :
AieLdi\LeLrggns_vﬁszQuzn : Camlikaya.

Sempervivum minus var. minus

Iris {eochia :
Ballota rotindifolia :

Allium flavum sub sp. taricum var. tauricum .-

Linaria genistifolia sub sp. értvinese_ L

Bayburt', Coruh-Darica. _

- Ispir, Gamiikaya -Yavuzlar Mah.
- spir, Maden-_Kﬁhr(ibasl.

Ispir, Ardigh-Kicikgs!.

Artvin, Yusufeli-Yaylalar,
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(1) Project Areas

1) Bayram site

According to the lopology map, the Bayram site is mciuded in a part of forest area.
- However, there is no forest in the project site. : _ '

On the other hand, the forest consisting of fir and pine lrees is dustnbuted at the area close :
to GCayagai and Savail V:Hages whlch are hlgh in ait:lude The forest imit line is in lhlS area :
and at the altitude of about 1, 500 m. : . ‘
* There is no forest at lhe dam snte and lhe water reservolr planned site, and the scarce
: dlstnbuhon of low tall shrubs ¢an only be seen. ' ‘ ‘
According to the plant mvestlgahon the distribution of the colony which is one of cyclamens
can be seen at the area htgher than 750 m in altitude on the right bank slope of Okgutar
- V||lage Project site is not being covered by natural vegetat:on The piént'pha*se at the -
| p!anned waler reservoir is similar to the dam spot. ' '

2 éagnk site

No forest exists in the dam and waler reservoir simitar to the Bayram site. According to the

result of plant survey, the'disirib_ulioh of cyctamen can be seen at the area closer to the spot
“of 440 m in altitude in the upstream side of Baglik dam site. The plant phase at the water

reservoir pfanned spot is analogous to that of dam site. This site is also not covered by

~ patural vegetation.
(13)  Stock Raising
(a)  Peripheral Ar_ea

" The kinds and quanlity of livestock being fed in Artvin Province are as follows : 109,098
- ‘cows, 1?2,990 sheep, 2,680 horses, 2,_240 donkeys, 770 mules; 642 bulfatoes (1930}.
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(b) ° Project Area
" The inhabitants are feeding the livestock around the project area, and the kinds and quantity
are as follows. '

These livestock animals are utifized for the inhabitants' mitk and meat :

Kind ~~ Gayagzl Village - Uz0mli Village - Eskikale Village

- Cow | 142 199 697
- Donkey, horse - TR C 4 ' 38
Sheep - 160 - .650 186
(Livestock) N < (678)

{Source of mformauon Artvin Province Village Aﬂatrs Bureau, Ammal
Information Office, 1996)

(14) Minés'gn'd Fossil FuellRefSOU_rCes' H

“There exist no ore under management nor the underground buried resources at the project

(15)  Area with High Leadscape Value and Recreational Area
(a)  Landscape
The rules relating to the environment in Turkey has no items concernihg the landscape, but |

the spots which are said lo have the excellent tandscape and the recreation spols in Artvin
province are as follows : o

+ - Protected area: Kafkasar, Mervesan, Hama Dere, Karagm Tavzet and Boga : .
| :Aihparmak creek and mountain. . L _ g
«  National park: : Sogutlueﬂar ($avsat dlstnct) Karagol ($avsat d:stnct) ' -

*  Hunting protection area : Balikl {Savsat dtslncl) :
. Camping, Pikhic area:. Kafkasar, Mewesan Hatila Dere, Karagol Save.ai yoresinde
' butunan karagél, Tavezet and Bbga Gllerin, llica Koyiinde.
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The landscape element al the projeét'sites are the sharp cliffs and poor vegetation on both

* the banks of Savsat River, the exposed rocks {Figure 13-9, Figure 13-10), and these land

scape have no special features and are generally found widely in this province.
{b) Relics and Sight seeing Objects

Accordmg to the Ministry of Cullure (1994) ‘the fo!lowmg re!:cs are listed up in $av5at
District where the project site exist.

~ Savsal district : Dutlu village : . Civarhisar castle.

Cevizli village : Tibeti church, Sastel castle
- Meydancik village :  Parih castle
Koprolii village : ~ Koprulii mosque
Sogitla viltage : - Mosque
The followinig outline is grasped in the vicinity of the project spots.

i Bayram Site

The reth nearesl to thls spct is the castle on the cliff clsmbang the slope from Okgmar

:Vlllage and is not mcluded in the water reservou' Fuﬂher there is no sight seeing object m
this spotf _

i)  BaghksSite

There is no sight seeing object in this spol, and there is no relics to be protected in the
water immersion spot.

' (1'6)' - Land Under.Con!_ro1 and ReSponéibility of Athorized Governmental Agencies

. The project area is not included in the land which Is to be limited by the laws. o
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{17} Pollution Load
(a) Water Quality Contamination

The mun'ici"pal waste waler is drained off and the solid wasles are casted in the suburbs of _

' - Savgat Town (Figure 13-6_). The use of chemical fertifizer is not common in this area. _ - §
~Agricultural and the compost type fertilizer occupy the general trend. In addition, there is no

’ ?plan. for industrializalion and city developments. Moreover, in the upstream side area of

- project site, the reduction of popuiatio’n and the reduction of agricu!wrm land (Table 13-17)

are happening, énd there is no agricultural prometion plan. Waéler quality of Berta River is

“shown in Table 13-12. Following load was obtained by field survey carried out in November

of 1897, NO,, NO; and NH, were ifneasured as inorganic nitrogen compounds.

. _ © T-P (kg/day) "TIN (kg/day)
Bayram dam site 213 . 266

Baglk dam site 58.8 . - A ,
As 'clearly'known from this result.. the T-P and TIN at Badltk dam site is high as 2.8 times . !

and 1.3 times respectively as {hal of Bayram dam spol. The increase of water volume in this

block is 1.6. times, and there is no artificial corruphon source in this. block, and ihe fresh

valley water alone flows into the river.

(b)  Air Poliution:

There is no atmospheric poliution source at the project sites.

(¢)  Noise and Vibration

There are no hollse and vibratic.)n, spurgés a:l the;a project sites. | ': - R L g
) Soil Cfon!émi_na!_ior:\ |

_Thé general soil c?htamination problems can be iﬁwagined at the wasté discarding spots in-

Savsat Town, bul no contamination can be recognized at the project sites.

13-16



13.4.2 Characteristics of Soclo;Economic Environnjent

{1 Population

(@  Periphery area

Figure 13-11 shows the édminis_lration b!o_ck in thé area comprehending the project spots.
The district where the project silés are located is the $av$at District and Ardanug District of

“Artvin Province, but the colony near the water reservoir in the project is mcluded |n the
" Savgat District.

The population in the entire Artvin Province and in the counties building up the province is

~as shown below. The population in Artvin Province is in the decreasing trend since 1980.

The poputation increase percentage according to the population comparisoh in 1990 with

- that of 1985 is' minus 12.3 %, and this province enters the area where the popufaiio'n'

- decrease is greater in Turkey. In the statistics in 1980, lhe outflow to the forelgn countnes is

26 % and the inflow into Turkey is 16.7 % against the populatlon decrease volume in entire

- Artvin Province and the reason of populaho_n_,decrease is mainly economic. ¥ urther; the

- population increase percentage in the rural zones proves to be minUS 22% on the average,

while the percentage at the urban areas of each county proves to be 11%. This indicales

~ the concentration in the urban area is anolher reason. . This mdmales lhe concentratlon in
the urban area is another reason. The number of family _m_embers per hous__eho!d in Artvin

Provinée is betﬁegn 4 - 6 persons, which occupies about 50 % of the entire.hous_.ehoids.

'Di'striclTotaT ' City Pop.  Village Pop. Area {km?) Densily

Artvin P. 212,833 66,079 146,736 7,346 29
A. center 33,183 20,306 - 12,877
Ardanug. 47782 5052 12,730
ahavi 18351 10048 8303
C‘Borgka . 30,329 . 6,02 | 24,227
‘Hopa 30862 11507 19355,
Murgwd 41,951 4,728 7,673
Savsat 33315 4850 28,465
Yusufeli 37,060 3,954 33,106

(Source of informalion; Census of Population: 1990}
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(b)  ProjectArea -

)] ‘Bayram Site

~ Many of vilage communities in the project area are the co!omes called Mahalle Accordmg
tothe suwey result concerning the populahon (Table 13-18)

" Bayram Village alone is the village where the population increases in the winler season.

- (iiy |+ Baghk Site

. There are villages around the Baghk site, but thelr populations are quite small. There is no -

a popu1al|on change between the winter season and the summer season as the inhabitants of
Baghk Vlliage -

) Economical Characleristics.
{a)  Peripheral Area
The -majof ’ind:u'stries i Artvin Province are the ore, forestry, :in'duslry,' ag‘ricu'lture:a‘nd

commerce. The copper ore mdustry builds up the trunk of province mdustry The forestry
industry is one of important indus!nes the productson for mdustry or fuel is Ilmrted but the

production of logs as the timber such as prat_e__ is being done. The industry depends on the _

mining of copper, and the olhers cover the lumbering, wooden in:duslry.‘ tea manufacture,
foodstuff industry, metal indusiry, repair induslry of automobiles and machines.

The agriculture is important to Artvin Province, and many inhabitants are engaged in this

industry, but the income amount is smaller than the other industries. The main agricultural
products cover the tea, potato wheal appie com, grape, western country pear, cherry,
hazel nut, - olive, peach orange, ‘etc. These frurts can be harvested, Accordmg to the
stalistics in 1988 the tea that can be hawested in Artvin Provmce accounts for about 9 %
the total tea produchon volume in Turkey '

- The modem livestock industry has not yet been developed and the COWS and sheep are

mamty fed but the sales channel of livestock product is small.
The_commerce doesn’t occupy the important position to the province economy, and the
products can not be exported but takes the self consumption type posture. Hopa Port which

13- 18



is located on the west coast of Arlvin Province is used for exporting the copper, timbers,
wooden products and sulfuric acid. The struclure of major industries in Savsat County of
Artvin Province is as listed below, which consists of 3 kinds of the agriculture or cultivation,

- livestock industry and service industry (Census of Population: 1990).

Type of Industry ' Number of villages
' - o (Total 63)
. _ _ Firstindust. ~ Second Indust.
‘ Agriculture (farming) ¢ I 2 16
Feuit production o 0 ; :G_
" Vegetable production 0 0
~ Animal breeding - | 25 . 37
-~ Water products .
Mining
- Handcrafts - _
Forestry R 0

WOrker . . 6 10

According to the census in 1990 the labor popu!ahon in Anvm Province is 112,974 persons,
oul of which 74 % is the agnculture being followed by 15 % for service industry, 8 % for

o mdustry 3% for commerce and 2 % for construction,

The production amount proves to be 105 bﬂl:on Tl in total accordmg to the statistics in

19886, out of. which the service industry. accounts for 338 %, being followed by 29 % for
o agnculture and 22 % for mdustry (Flgure 13-12).

The Savsat D:slncl occupies 22 % of the entire cultivation area (3 730 115 da) in Artvin

Province, and ils area is in the order of forest, bush land, pasture, dry agriculture area and

meadow, and the irrigated field occupies only 2 % of the cultivated area in $av$a'l District.
‘(b) ' Project Area
() @ Bayram Site

Each village of Fsk:kake Uzamld and Qayagu located ciose to the pro;ec! site has the
- agriculture as :ls mam induslry, bul its scale is small. The agriculture percentage agamsl all

the activilies in the v_ﬂlage is as listed below.
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Village ' Area(da) Agriculiural activities Percentage

Eskikale 2,211 Maize, fruits, orchard, animal 70 - 75%
Uzimiu 1,150 . Maize, animal food, vineyard 70
Cayagzi 1329 Vineyard,ete. 80

‘ (Source of Information; Artvin Direclorate of Agriculture, 1996)

- There is no :aCtivity called an industry in this érea. and the major economical activities are‘
*the small scale 'agri‘cutture' and livestock, and the main producls are' wheat, corn, tomato

" and beans which become the inhabitants’ foodstuff but the extra products become the
source for cash income.

The gravel is collected inside the Bayram water reservoir planned site, and there is the

lumber yard facrng Nationa! Road No. 965 in (;rftehanlar Village, where lhe lumber is

temporanty stored and is transported.

”(iﬁi) ~ Baghk Site

'The rndustrres in this spot are the agrrcuiture and Irvestock and the wheat tomato and

apricot are cultivated, Yogurt can be oblained as the livestock product. _

The agriculture depends on the human force and Irvestock force There is no actrwty calted
as industry. - ' '

(3)  Local Social Infraslructure Services |

(a) Bayram Site

According to the distribution of traffic rootes in the pariphery of project area, National Road

'No. 965 is an important road and passes to Trabzon City which is a port town at National -
Road No, 10 after passing through Ardahan close to the national bo'undary ahd Artvin City '; '
whrch is the metropohtan in this prownce and moreover through Hopa which is-a port town

" along the 8Iack Sea via Natronal Road No. 950.

~There are many passages of material transportatron trucks and passenger boardmg long

distance busses together with the local inhabitants’ traffic via National Road No. 10 and No.
950 to Artvin City. Natronat Road No. 865 is a pavement road with one fane on one stde
and is used as the road for !ocal rnhabrtants traff c o $avsat town, etc., the movement of
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trucks or the truck transportation. This road is new, and the old road runs lhrough the .

* mountain's breasi of cliff on the right bank of dam spot and passes to Savgat Town after -

running over a mountain. This road partially becomes the traffic road of small size busses
being utitized by the local inhabitants but is not paved and has only one lane.

~ There is Okgular Vitlage of Mahalle in the Bayram gam andg waler resenrorr planned area

~out of the.project spots, which is to be comprelely |mmersed into the water. A parl of

- Bayram Village is aiso mciuded in the area whrch is rmmersed into the waler. -

The following publrc facrratres are reported to be wrthrn the water immersed p!anned area of 3

- Bayram project, but no clinical faciiity is rnc!uded One primary school, one Iodge of pnmary.

. school, ong mosque, four stores cne polrce station; one road marntenance bus!drng, one
: store 21.8 km of road 6 km of transmrssron cable 6 km of telephone line.

(b)  Baglik Site

' 1There exist no co!onres in this srle The roads, transmrssron cab!es and te!ephone Irne which

. are lo be |mmersed into the water are as foilows

‘Road . @ 13.7km
* Transmission cable : 20 km
- “Telephone line. . 20km

(&) Land Utiization

(a) Peripheral Area

Table 3-19 shows the lang utilization situalions in Artvin Province. The agricultural area
occupies 71 % of the entire area. In Savsat District occupies 75% as agricullural area. On

the other hénd. the land utilization ér'eas as the forest are in the structure of 31% and 27%

: re'spe_cl_ively.'
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(b)  Project Area

According to the map (Figure 13-8) showing the land ulilization of project area, its main
body is the land where a slight degree of shrubs destructed by the strength are distributed,
and this land is also structured of the river, its periphery naked land and unused wasteland,

- (8) ° Income

The income {1994) that can be obtained by the cultivalion of agricultural products in the
agri'cuﬂura] villages in Artvin Province is reported as given in Table 13-20.

According to the hearing sufvey result, the income by agriculture of a certain inhabitant is 6
million TL./month, and it is said lh:al there is no cash income in the farming house which is
performing. a domestic supply.

. According to the resuit of mvestugahon the income snuahon at 9 villages in the prOJecl spots
the income rangés from 5 m|ll:on to 10 million’ TLimonth (Table 13 -20), and lhe rnajor _
source resides in the agnculture mctudmg the live-stock farmmg

(6) ) Unemptoyment

According to the hearmg survey at the pro;ecl area, lhe percenlage of unemployed persons_ .
“ranges from 20 to 75 % of the population in each village (Table 13- -20).

{7)  Sanitation and Hygiene
There is no endemic diseases in which the Waler is involved in the proiect area. .Fuﬂher the

clinical facility is located at the central city of counly and the |nhab:tants in the pro;ecl area
utilize the said facility. 3 : :
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135 Impacts of the Project on Environment and C_ounternjea_sure :

13.5.1 Activities durlng Land Preparation, Gonstruction and Installation Stages,
Impacts on Physical and Biolo_gical Environment and Countermeasure

(1) Facilities to be planned, Location and Amount of Excavation Works
‘(a)  Facilities

Table 1324 shows Main Civil Works of Bayram Project and Table 13-22 shows Baglk

Project.
(b) ~ : Construction Period

“Table 13-2 shows the construc_:tidn work schedules.

" (©) " Excavation Works

Figure 13-1 shows the _to’pot_ogicai changé; spot by lhd excavation, etc. together with the

facility prOjects

The excavation of gfound is planned for the construchon of Bayram and Baghk dams and

ancillary facilities. The aggregate collecuon spot is mamly to. be excavaled but the

: excavahon s belng conducted in the form of crossing lhe fiver al both the dam spots for

_ground levelhng of dam basis.

The waler to be used for e1eclnc4ty generatlon is to be transported to the Baglik water
seservow through the underground tunne! of about 8.0 km via the underground power
generahon plant from the Bayram dany, and moreover be transported and returned to Berla

~ River via the underground power generatlon planned fromi Baghk dam and via the

: underground tunne! of about_ 4.5 km so the tunnet of about 12,5 km in tolal is to be
o excavated R : '

: Table 13-23 shows lhe area of excavahon area and the excavauon volume

(&)  Equipment and Materials to be used

Table 13-24 _shows the major equipment and materials to be used. The amount of explosion

powder to be used for the excavation is about 500kg per every day, but needs to be shrunk
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as much as possible. Moreover, the blasling during the night and the continuous blasting
are not planned. The noise and vibrations being caused from the blastinglexcavaﬁon works
- and the equipmentmalerials to be used are controlled by the concerned rules, and the work
during the night is exlremely limited.

(2)  Utilization and Discard of Aggregates

_ The kinds of aggregale to be used are the rocks, gravel and clay. The materials collected

from the places shown in Figuré 13-1 and Table 13-23 are utilized for construction, but the
exira materials are disca'rded at the spots shown in Figure 13-1 and Table 13-23. The

 slability of basis is secured by the slope control and water drain countermieasure at the
discarded area. '

(3) - Excavation in Waler Environment

 The direct excavation plan in water environment is not included in the present work project.

The construction work rieeds to have the matenal stock yard to be used for temporary stock: >

yard which i is required at the work and a!so the flat land for the facility construction. Because
this area is lhe spot extremely least in the fiat land, the excavation debris al the co![ectlon of

aggregates is utilized as the materials for reclamation at civer bank. - The rectamation of -

“minimum - area requsred fiat land is conducted at the p!aces shown in F:gure 13-1 and

: Tab!e 13-23. lts area is 360, 000 m?, wh|ch is present[y the river bank site and the fiver bank
wasteland The collapse of slope is to be preventéd by the bIastlng method for the river
bank site Which has been reclaimed according to the enforcement of pro;ecl. '

Disposal Area Areato be. filled -

Name Area ~“Volume
| my Y
D1 © 160,000 - 2,800,000
D2 60,000 1,100,000
DA, . 50,000. . 900,000
5 30000 - 500,000
D7 . 40,000 400,000
- D8 20,000 200,000
Total - 360,000 5,900,000
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(4) : Sand, Rocks, Clay and Cement bé_in'g‘used in the Works

410,000m° sand, 817,000m° gravel, 868,000m° clay, 4,476,000m° rock and 122,000 ton
cement will be used in construction works of project facitity.

. Bayram Project  Baglik Project . Total
'~ Concrete Material - S S
Cement ® 59,500 62,000 - 121,500
‘sand’ (m) 56800 . - 81400 138,000

Gravel - (mY) 97,000 87,700 . 284,700

Rockfill Dam Material (Excephng Coffer Dam)

| . Chy - 868,000 - 868,000
- Core . (m | - :
" Sand for Filter . (m°) 270,000 o S 270,000
“Gravel for Filter . (m% 532,000 ' . 532,000

Rock . (m%) . 4367000 - . o 4,367,000

The cement i$ to be transported from Kars While the concrete is't'o be mixed and

_manufactured within the site reclalmed in Figure 13 1. ‘The relnforcmg matenals elc. of

conérete are to be procured from the sleel plant.

5The waste water bemg caused during lhe manufacture of concrete is mlroduced 16 the

selting basin-and suspended concrete WIH be removed as much as possuble for preventing

its mﬂuence on the aquat:c organ:sms

| (5)' Leaka'ge Suppression

The drain water and dascarded soil from the construclion area are controlled at the site
suﬂ" c;ently spacaous for preventmg lhem from ieaklng mto the penphera! dlstncts and nver

' (Figure 13- 1)
| (6) Protection of Bésis_

" The preventive measure of slope protection is l'o.be done fof preVe_nlin‘g the collapse of

excavated areas.
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() Flood and Drain Water

The flood water volumes at Bayram site and Baghk site of Berta River are 352.0 m¥sec and
'459.0 m¥/sec in the appearance probabitity for 100 years, respeclively. Both the dams have
the release function bearable even to the physically possible maximum fiood water volume.
its size is 1,660 m¥sec in case of Bayram dam and 1,830 m3ise'c in’ case of Bajhk dam.

The disaster occurrence of dam itself due to the flood dunng the heavy rain can be

prevented by the. reIease funcllon of these dams.

(8) - Dust Emission

B ‘For' decreasing the influence of dust being caused by the excavation, cfushing and blasting
- of tand and the traffic of vehicles, the water spray counter measure, etc is pIanned dunng

the seasons when the land especsaily dr:es up. - '

{9)  Transporlation

" The transponation road sufficient for transpomng a large size hydrauhc equapment and

materials is to be formed by partla!iy repamng or expanding the road. In addmon a new

_ road which Is iemporanly used for work connectmg the work spot and the exastung roads is

to be construcled {Figure 13- 1) :

(10} - Electrification Plan

Electricity for construction work will be supplied by providing a 9,000 kVA of substation at

_camp facility site of Bayram pro;ect connected to 33 kv exlstlng TEDAS transmission line_

-and 6 KV transmission to each work s;te of Bayram pro;ect and Baghk prolect

(11} Noise and Vibrations

Bayram dam site is foca_led very much close to Bayram village. For this reason, the
- reduction of noise and vibration influence during the work 1o’ the inhabitants can be

allenipted by the associated rules, but the work during the night time and the lraffic of
‘vehicles are limited to the lowest lovel,
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(12)  Deforestration and Effect on Terrestrial Ani_ma!s‘

The vegetation in both the Bayram and Baglk dam work sites is very much poor and there

‘is no forest. There are small scale colonies of one species of cyclamen at the place of

750 m altitude in the small mountain (886 m altitude) on the right bank of conflux with
Meydancik River in the vicinity'of Okgular Village where the Bayram w'ate"r reservoir: is
planned, and at the place of 540 m altitude on the left bank in the vicinity of Baglik dam site,
but care niust be pald during the enforcement of Ialter Bagik dam facmty work. .
16 species of amma1s are reported {o be living in the valleys where lhe project spots exist,
but care needs to be paid to the collision by the traffic of vehicles bemg used by the

:laborers especially during the night. Further, the temporary escape of partial animals can

be considered by the work noise, elc., but its mfluence doesn't last iong.
 (13)" Agricuttural tand

- 243.9 da of agficmﬂtufe‘ land will be-inundated after construction. The compensation will be

: needed for lhis influence. These lands are not deS|gnated to be the |mportanl agncuitural

Iands 105. 25 da at Savali borrow area witl be also expropriated before construction works.
(14) * Supply of Water, and Waste Water

Springs will b'e-'utiliz'ed for portable water supply. Waste water is to be drained out
accordang to the associated rules. :

Spring water is to be used for about 3, 000 persons workmg in construction area and offices
and concrele preparalion work. Maoreover, such water is used as spray water in order to

'_prevent dust emission generated from construction and transportation works.

. (15)  Solid Waste Substances

- There appears no more then 600 kgi!day'.so%id waste SUbslences which are supposed to be
" produced by the laborers’ actlvit'_ie'sf The waste substances will be transported to the

neighbor self-governing community's waste stock yard existing in the broject spot, but will
be discussed previously with the local self-governing cornn'lunily on the basis of the
associated rules relating to the disposal of waste. : :
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(18)  Facilities and Services for the Laborers

The laborers' living facilities and offices, etc. are constructed at the project spots during the
* work period. All the wasles are disposed in accordance with the related rules,

.(17) ~ Works Involving Risks and Dangers

‘The present project doesn't include the works having problematic risk in view of the safely

and public health hygiene. An adequate contro! for preventing the accidents durin'g the

traffic and work will be conducted.

(18)  Protected Areas

" There ‘exists no object to which the legal protection is .sought in the project spols In
' addition, the project spols are not mcluded in the area subjecled lo the limitation due to the
mmtary reasons. - ‘ o

{18}  Landscape of Project Sites

Both the Bayram and Bag'hkj project sites are not the areas having the Iandscapé value.

1352 Actwit:es in the Operation Phase, lmpacts on the Physlcal and Blologlcal -

anaronmem and Countermeasure

{1) Characteristics of Facilities and Opération Plan

(a}  Characteristics of Facilities -

The major famhtles in the pro;ect are hsted below Followmg charac{enshcs of facmty are

oblamed from the main report on Coruh Berta Hydroeteclnc Power Developmenl Pro;ect
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| Bayram Baglk -
- Dam | :
Type Rockfill " Concrete Gravity
Height (m) - 145 74
Volume {(10°m%) ~ about 8,200 195
(Including Coffer Dam) | - |
‘Reservoir o . :
Area (km?) 338 0.37
- Totat storage capacity . (10°m% ©133.0 | | 7.3 |
| Effective storage capacity - (10°m®) 4130 - 10
~ Power Station - N . |
Type : IR | Uhderground : Underground
" Width x Lengtthelght S m) - “19.0x44.5x41.0 21.0x50.0x41.5
Numberofunlt ' e - n 1 : 1
tnstalled Capacity (MW) SN e B9
. Tailrace. Tunnel S _ e o ' | S
_ D_iameter_ B (m) ' 46 49
CLength . (m) 7030 - 4454
Switchyard B ' _ | _
| Type _ Surface Underground
~ Width x Length {m) 40.0x40.0 8.0x10.0 (GIS)
- Transmission Line
© NumberofGirewt -~ - ¢ 1
Voltage - w0 154 | 154
Length (km) _ 12 25

(b) Operation Plan of Reservoir .

- The charactensucs and - water exchange rate of the both water reservours are 4.5
fcycleslyear for Bayram dam and 107.5 cycleslyear for Badhk dam
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{(2)  Sedimentation and the Life of Dam

Bayram dam has the dead volume of 11.8 x 10% m® corresponding to the sedimentation
volume for 50 years. Moreover, the total water storage volume at 133 x 10° m® corresponds

to the sedimentation volume for 565 years

Baglik dam has the dead votum_e of 36 x 10° m° corresponding to the sedimentation

volume for 50 years in the similar manner. The total water storage capacity of 7.3 x 10° m®
- corresponds to the sedimentation capacity for 103 years.. B

C®) Infiuence on the Animals and Plants

' The vegelation in the areas whore Bayram and Baglhk waler reservoirs are to be planned
are quite poor. One-spécies of cyolamen exists in the Bayram water reservoir area, but is
_ pos:tloned at the upper area than the maximum water level. The distribution of cyclamen is
atso found in the waler reservoir planned area in the vicinity of Baglik dam site in the same

manner,. but is located at the area higher than the maximum_waler level. The animals are -

distributed in wide area of valleys, but their movement and exchange ‘are not disturbed

although their living space is slightly narrowed than ever before by the appearance of waler

1ESeIvoir.

4). - Pubic H_eau'h'Hygierie

There isn't any contagmus d|sease where lhe water itse!f or the aquatlc organisms miervene :

in this area. In addluon the inhabitants don't use the river water as the potable water. -

{5) influence on the Aquatic Organisms

The reservoir provides a better environment to the aquatic organisms. Because the water

- temperature is oomparalivély iowand the nutrition degree of 'water feservoir is also low, it
'can be eshmated that there is no conspucuous prolsferatlon of a!gae but if they shoutd gel
_ prohferated ina Iarge volume, the algae should be removed.
- T-P in the future Bayram reservow is to be expected to become 0 023 mgll Fish catch
. reparted in the l_ake_ showmg this T-P range is approximately 1 ton per km? according to
~ foreign fishery data and carp type as a dominant fish family Is to be expected to live.
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(8)  Change of Water Qualily
{a) Contamination Source

There'aré the release of municipal waste waler and the waste disposal yard in the

‘downstream spot in the vicinity of Savsal Town in the upstream side of project spols.-

Further, because the sewage is not treated in Savsat Town, there is the éttpal situation for

- the raw sewage to flow into Savsal River. However, achrding to the result of water 'quality |

survey, the water quality of river flowing into the 'projet;ted Bayram water reservoir becomes

 clean by the mixture effect with the water of Maydanc:k River which is another branch and
© by the purifi ication action of river. '

The livehood wastes are discarded to the wasle disposal yard in $avsat Town, bul are qu:le '
small in scale and don't gwe any big influence on lhe water quality of reservoir. _ '
Beqaﬁse the pbpuialion of Savsal Town and the agricultire in the upstream side are -
decreasing or shrinking as a whole, it is estimated that ihere is no increase of nuldents and

' conlammanls attributable to the inhabitants' Ilvmg and fertmzers higher than the present '

Ievel Besides lhem there is no contammahon source at the pmJecl sﬂes

(b) Eutrophication

o Th_e'water.q_uality bf Berta River approximately falls under the _watef class (1} of inland water
“source and is clean as shown in Table 13-12. The limit value as the suppression of

eutrophwallon of ‘water reservoir becomes lower than 0.1 mgAl agamsl the utilization

purpose other than the recreation utitization, whose water quality of Berta River satisfies this

- level.

The water exchange rate of walerreservoir is 4.5 cyclesfyear in case of Bayram water

‘reservoir and 108 qyctes!year_ in 'c'as'e_of 'Bagrlk waler reservoir which is quite nice in
‘exchange rate, “and it isanﬁéipated that the Bayram water resén.‘roir becomes the

stratifi cation type wh:le lhe Bagl k water reservoir becomes the rnnced type (lhe stale close
to the waler flow state). ' - ;

‘ 'As a result of predlchng the future water quality ’in\:eﬁstig’aie‘d in November (T-P 1 40 r_ng:’r_n:_3
~ under the ‘current situation), the T-P concentration becomes 23 mg/m®, and as regards the
“nutrition stage, the possibility for becoming Oligotrophic slage is 18 %, the possibiiity for .

becommg the Mesotrophic slate is 65 % and the possibility for becoming the Euiropmc
stage is 17 % (Figure 13-15), white even if the eulrophlcalaon of 80 mg!m which is twace :
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.during the rainy season, the internal production can be also suppressed because the water
temperature during the summer season in this area is low, and it is evalualed that it can riot
lead to the eutrophication. '
The formalion of water lemperature discontinuity layer is difficult by its physical shape,
doesn't become the stagnant state and doesn't become eutrophic.

(7)  Influence on the Downistream

Berta River is one of branches of Goruh River. The Goruh River has the area of 19,750 km?
and Bayram dam has the area of 1,159 km? while Baglk dam has the area of 1,509 km?,

Since the water of both dams is brought to Savsat River by the underground tunnel via the

- respective underground electric power generation plants, about @ km up to the underground ©
tunnel outlet point in the downstream side just below both the dam tacitities and about 5 km

- up to the underground tunnel outlet point in the downstream side |ust betow the Baghk dam
are planned (o be the waler reduction blocks (Figure 13-1). .

~ The water depth at the service water in-take port of Bayram water reservorr is planned to be e
64 m maximum. _ o : o ‘
This is 13 m maximum in case of the Bagtrk water reservoir. The water temperature at the -
deep water where the water intake port éxisls is estimated to be aboul 5°C durmg the:

summer season »ccordmg to the case study (Frgure 13-16) of Tortum Lake exrshng in

Erzurum Province, so the release of a large volume of low temperature water grves an

untavorabte mﬂuence on the aqualic organisms living in the river asits resuit.
In determmlng the nver maintaining water votume to the ‘water reduction btock trom the
dams, there i is the need:tor first maintaining the range of water temperature favorable to the

organisms. Figure 13-17 shows the ‘water temperalure 'un'der the current situation. The

present project roughly -estimated. fhe level of water level to be released using as the
indexes the air temperalure, hu‘rrtidity (Table 13-25), the transmission and reflection to the

water of radiant heat from the sun and atmosphere, the latent heal, sensible heat ‘water

votume river width, etc (Tabte 13- 26) and also the water temperature which as one of

ecotogrcat information (Tab!e 13- 2?) of ngr _rty_s_g;_argg which i5 a specres of carps twmg in-

Berta River. Table 13-28 shows the values of used parameters

' Accordlng to this information, it is estrmated adequate (Figure 13-18) that the water volume

capable of maintaining the water temperature of Berta River during the current summer
season where the organism are active is between 0.3 m¥sec ~ 0.7 m¥sec.
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Water temperalure to be discharged from Baghk dam lb the downst'ream is predicted to be ' -

5~10°C, since intake depth is localed at 13 m from water surface as a maximum depth and .
cold water from Bayram reservoir inflows to Baglik reservoir through tunnel.
Therefore, discharge of same order is 10 be needed for the water reduction section of Baglk

~ 'dam downstream.

" For this, small valve is planned to attach to dam body and detailed work will be practiced to

decide a suitable amount of water to be discharged in the field after the construct ion of

T dams.

Natural inflow volume between Bayram dam site and Kalediizu paint (3 km downstream of

Bayram dam site), and Baglik dam sile and No.2334 gauging sta;ioni(s'km downstream of

' Baghk dam site) can be estimated by hydrological data from above 4 point of Berta river.

These data are shown in Table 13-29 and 13- 30. Table 13-31 and 13 32 show the scherme

" of reservoir operahon for Bayram and Baglik projects, respectively.

" ° The river beds in both the water reduction blocks are not flat with the river siope bemg 11100

an_d are struclure_d of the irregutarity by a great amount of rocks, so'the width of deep pool
and shaﬂbw water which are found many in the éurrent situation and the river width will be '
narrowed by the enforcement of pfo_jeét, but the stream becomes comparalively slower and
the aquatic insecls and such fish as carp and loach can survive. In other words, the

organlsm enwronment can be protected by the mcrease of b[ornass due to the appearance

“of newly installed water reservoir, the expansion of hwng space and the maintenance of

: nver waler quality. Discharge point Iocatlng 5 km downstream of dam is connected to the

reservmr of the Deriner pro;ect

- The annual oulﬂow sand volume of Berla River is {8.5%) of Coruh River, and the soil being

accumulated in the water reservoirs is estimated to be 235 x 103 *lyear and 71 x
_103n13iyear respectively. - According to these data, Baglik dam will be stopped the outflow
sand volume of 4.4% 'for Comh River. So it doesn't give a great influence on the soil

~ transportation volume to the river mouth of Goruh River ltseif

Moreover, on saltmcallon of (;oruh nver mouth delta area this pro;ect doesn't give serious

. :nﬂuence since water supp!y is small compare to the total waler supply to the moulh of the

Coruh river.
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(8)  Influence on Microclimate

Bayram and Baghk water reservoirs have the areas of 3.38 km? and 0.37 km? respectively.
" Because the area of water reservoir formed among the valleys is relatively smal, there is no

~ greal negative influence on the microctimate in the ar:ea.
9 ' Infiuence on the Underground Water and Surface Water
: fa)' - Underground Water -

o The underground water is not uii!ized in the proje;l spot. -

GV SUﬁace Water

The walers of 140 x 10° ton and 7. 3x 10° ton are stored in the Bayram and Bagiik water
- reservoirs, and returned back to Bena Rwer after their. uhhzahon to lhe electric power
.generalnon The water decreases in the block down to the Baghk water :eservosr m the
downstream side jUSI below each dam However. there is no utilization of river and river
water mc!udlng the ﬂshery in thls block. The inhabitants’ potable water is the valley water
ougmatmg from the spring water located at a high p]ace in the val!eys $0 no problem is
especially caused by the enforcement of pro;ect

{10) Thermal and Geo_thermai Water Resources and Mineral Resources
There are no thermal and geothermal water resources and mineral resources.
(11)  Infiuence on the Agriculture and Livestock Farming

The agricuimral fand of.243 9 da pmduéing: the agricultural products which are'cbnsumed as
self-sufficient one by résident is lost by the project The compensation will be done to the: ;ﬁ
inhabitants for this loss, bul the production scale is ‘small, and the value of agncullural fand‘
is low, so there is no great lnfiuence on the agricultural production in this area where the
project spots exist. A part of hvestock farming uses as feed lhe POOr grass growing on the
river bank, but there is no big influence because the hvestock farming is also managed at
“the neighboring places relatively high in altitude.
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(12)  Influence on the Protected Areas

" The project spots are nol included in the protected areas.

(1 3) Influence on the Recreation and the Sppls hav:ing_Excelren't Landscapes

There are no recreation facilities and excellent Iandscape‘s in the project spots.
There is a possibility for the recreation yard'utilizing the lakeshore such as Camp yards to be
created. Further, both the spots aré located at the place having -wild landscapes, but

| -beconmie one of the landscape yard by the formation of water- resewosrs Which can be 1

ulrhzed in the future as one of other mghlseemg spots bemg distributed in $avsgat District.

(14) . Loss of Agrrcullural Land

The agncultura! Iand of 243.9 da in total will be ammersed into the water by the appearance

' of Bayram and Baghk water reservo:rs and agncultura! area of 105 da al Savail wliage is

a!so altered by borrowing work. There is no special pro_duct in the harvesled products, which
are rriairr'!y consumed by the inhabitanté lhemselves. The compens'atio'n will be :done“ for the
loss of agricultural land. It can be lmagmed that the loss of agrrcultura1 land does not cause
a great influence on the agr:cu!ture mduslry in this area. ~ '

| - (15) ' Inﬁue.nce' of Agricbitural Ch'emicals,'Fertiliz'ers and I'njse'cticides

The population in the upstream area of Savsat Town is decreasing, and the declining trend

can be seen in recent years in the agricullural activities. Further, there is no agricultural

“promotion project in the future.

The nitrogen and phosphoru's are low according to the water quality stirvey conducted in

- this exammat:on and the enwronment mﬂuence by the ferhl:zers from the upstream area
- cannot be predrcled A smaﬂ scale agncultura1 land m the wcmlty of water feservoir area
‘uses the livestock excrements as the ferlilizers bul in a small sca!e and the danger for the

eutrophscahon of water reservoir by the fertiizers is qunte smali The current situation- of
agricultural chemlca1s and insecticide is estimated to be at the low level, but is anhctpated to
be decreasmg prcpomonat to the declining trend of agncultural activities. The water
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reservoirs in the present project are for the electric power generation, and are not for the |

' irrigation or the potable water supply plan.
' {18)  Repair Maintenance of Transmission Cable

Tower of transmission line located in the area where there ‘are posSiblhtles of people enter
i will be prolected by appropnate facilities such as herce or wall,
" Trees under the transmission line wiil be cut when it grow up to the line. However, no

‘special problem will be arised since transmission route will be run on the area where is poor

on natural vegetation. : Periodical patro! by maintenance engineer will be carried out fo-

check the conditions of transmission lines.

(17) = Fuels to be used
No socral facahtles are mcluded m the dam spots of the présent pro;ecl The subjecl of
energy being used to the facmty aclivity is the electricity, and there are only a small amount

of lumbers and fossil fuels as the fuel for empioyees living.

(18) = Waste Water and Solid Waste Su:bslahees

| The waste water and solid waste substances are not caused by the operation of feci!ilies ,
The waste water and other waste substances being caused by the employees" living are -

dusposed accordlng to the rures of waste subslances Waste water treatment facilities will -

be altached to the Iodgmgs and offices. These facilities consmt_ of sedimentation-activated

sludge treatment system with chlorination. Dimension of trealment capacily will be.

50 persons.

{19)  Noise and Vibralions

“The noise and vibrations 'will'be-caus_'ed by the operation of:bower-generators.' but the @

- infiuence of noise and vibrations to the environment are quite smail _because the eleclric

“power generatiorfm plants of both the projects are constructed underground.
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{20} Accommodation and Sociat Infrastructure

The employees of only about 50 persons are staying fbr lhe"operat'ion of facilities. The

facilities for these people are small and have no big influence on the environment, where is

located of the permanent office of operational employees, -
{21) ' Risky and Hazgardous Activities

The activities involving dangers and risks are ‘not done around the dam, switching station

and transmission cable. However, in consideration of the operator, maintenance service

' men and Iocal inhabitants acling around lhe water reservows such a counter measure will

be taken as prowdmg the vehicle of rescue boats in preparalson for acmdenls

: (22) Landscapé '

The ground !evellmg and c!eanmg will be done for the periphery of dam aggregate:
collection site, access roads, employees todging work block. N

The Iandscapes of newly created dam facmlles and water reservoirs are shown in Figure
13-17 and Flgure 13-18.

13.5.3 Effects of the P_rdject on the Socio-Economic Environment

(1)  Effects on the Sccial and Economic Environments

{a) Socic-economic Characleristics

‘The economic basis at the project s_pols resides_in the uiltra-small agriculture and livestock
o "farmi.ng, and the wheat, corn, tbmato beans and frui!s 'mai'nliy for self sufficiency are being
| produced. Aboul 349.2 da’ of agncuitural fand in confiict wnh both the pro;ects will be

‘ changed or 1mmersed into the water. '

There is the need for the compensahon of the :nhabttanls dealmg w:th agnculture agains!
this influence. However the lard area and the production amount being influenced by the
projects are small and there is no spemal product. So no serious influence will be given on
the economic basis of Savsgat District and Artvin Province. |

13-37



- In addition, there is no Induslry utilizing the river itself and the river water in the project
spols.

There are several enierprises for collecting the lumber being fallen down from the forest
" located at the high places of surrounding mountains and for transporting them to the

demand area in Giftehanlar Village which is in the block between Bayram dam and Baghk -

waler reservoir. _ o _
Because the present pr'oject‘ considers the alternative roads in the block being immersed
~into the water obt'of Nationa! Street No. 965 which is being used for the traffic of focal
inhabitants ‘and for the transportation of these lumbers and life necessary goods, the
lransportalion roads connecling (;ifteh'an!ar Village and its periphery areas can be

secured (Figure 13-1).

Moreover, because the gravel are co!lected inside the Bayram water reservoir, the present
project . anempts the benefit to the concerned mhabltants by purchasmg the necessary
gravel from the enlerpriser. _ -

- This project requires the general taborers of about 3,000 persons per yeér for Syears. 50
the local inhabitants will be employed with preference. E

(o) . Population

Tﬁe population in object of the resetliement is about 380 persons in this projéc% The minu.le
correspondence will be taken meeting the inhabi tants' ‘desire of transfer {ocation agalnst the
transfer of inhabitants. o : L

On the other hand, the raborers will be gathered from lhe crty and lhe penphera1 agrlcultural
viilage areas by the start of construction work, but the increase of populatlon m this area

where the populahon is decreasing is expected to give a great contribution to the economic _

activities in the area thoughl it is of shoit term.
(¢)  Infrastructure Facilities and Services |
_ The following infrastructure facilitieé and services will be influenced by the present pr‘bjec.ts.
QM Because a part of National Road No. 965 is immersed into the water, an alternative
- road of 28 km is conslructed (Figure 13-1) by the General Directorate of State
Highways, and the traffic in"the area will be guaranteed. Village road will be

| relocaled by Village Affairs.
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(i) The transmission cable of 26 km being immersed into the water will be construcl'ed
as an altefnative route by the Turkish Eléc{ricity= Distribution Co. and be transferréd.

(i) The telephone line of 26 km being immersed into the waler wii.t be constructed as an
‘alternative route by the Turkish Telecommunication Co. (Turk Telecom) and be
transferred. : _

(iv) A small number of primary schools, mosques, police stations, roads maintenance |
buildings which are located in Bayram Village and Okgutar Village being immersed
into the water will be constructed and t,ransferréd to the other tbéatio_ns by ‘the

" Ministry of Village Affair, The Ministry of Education, TCK and the owner of the

project, re!atirig to the construction. In addition, a smalt army SIatioh_ loc'éled at
 Okgular Village will be transferred by the army. | |

~{v) The service of buses being utilized by the inhabitants will be changed to an

alternative route.
{d) Land Utilization

©3.75 kn? of Iand ‘area will be Iost or reclaimed accordmg to the project. This area includes

' _349 2 da of agncuﬂural fand.
'(e)' - Income __aﬁd Employménl

: According to the hearing survey lo ithe‘ inhabitants, the monthly income per household at the
ptoje?:t spots ranges _frorh 5 miﬂion_to 10 million TL (1995) {§$=45.705' TL). According to the
survey relating io' the employment in 9 villages, the pn‘arcehlage of inhabitants who desire to
gét engaged for obtaining the wage but can not obtain the employment seems to range
from 44% to 75% in 9 villages when it should be estimated from the poputation structure.
The mhabntants mcome level at the project spots falls under the low level fo the mlddle level
i lhe amount per househotd of typical farm house in Artvin P{ownce and is peor. The
: present project can be expected to employ about 3, 000 persons per year and brings an
3 empioyment chance to the reg:on ' '
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()  Public health hygiene

- The water exchange rate of Bayram reservoir dam is estimated to be 4.5 cyclelyear while
that of Baglik dam is estimated to be 108 cyclelyear. On the other hand, the future nutrition
degree of Bayram water reservoir is estimated to be Mesotrophic state. _
~ Furthermore, because the Badhk water reservoir is quite small, the water can be replaced : /i%
easily, and it is predicted that there appears no eutrophication phenomenon due to the
stagnancy of water,

There is rio problem on the relation between the natural potable water and the diseases

. b’ecauée the inhabitants in this area drink the spring water in the mountains and moreover

: they don't depend on the river water in the future too. There is no occurrence of diseases °
atiributable 1o the water or relating to the aquatlc organisms, and there is no public health _
hygiene problems being caused by the enforcement of project.

- (2) The Expenses fbr Exproprialion and tjhé Compens'ation' Countef Measure

-{a) . Land exproprialion and relocation cost
Expropriation of land including dwelling area, Bayrarﬁ Baglik project site and borrow area
and relocallon cost are shown in Table 13-33, 13- 34, 13 35 13-36 and 13-37.: Total cost IS
2063x103US$
()  Netincome losses
Net income losses is shown in Table 13-34 and Table 13-37.

{3) Cost Benefit Analysis

(@  Negative and Posilive Influences

- The negalwe and posmve infidences in this pro;ect can be summanzed as fo!!ows
- <Negative influence>
 Social influence by the transfer of inhabitants _ _
A sfight degree of loss espedcially of agricuitural productioh by the acquisition of land.
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+ A slight degree of loss especially fish living in Berta river between Bayrarn dam and
' Baglk reservoir, and between Baglik dam and the out let point of Baghk Project.
* However, compensation on loss of biomas can be expected by new 2 reservoirs.

<Positive influence>

. Acquisition of electric power

. Emptoyme'nl of local inhabitants, incr_ease of the chance for earhing the income.

-+ Vitalization of regional economic actr\}aues though they are of temporal nature.

» - Suppression of population decrease

» | Creation of tandscape and creation of the recrea!ron aclivity yard such as camp site.

(b) - External Benefit

" There is the employment of general laborers and technicians for the local inhabitants as the

secor"ida‘ry benefit of this project, and the emplogrmenlt'can be considered not only 16 the

repa:r work after the construction in addition to the work durrng the conslructron of facilities. h

: Moreover the purchase of goods necessary for the work such as the general materials thal '
“can be suppl:ed in the local area, the foodstuffs the daily living mrsceiraneous goods
'ciolhlng elc. can be consrdered This benef t contnbutes to the vitalization of economy in

the present pro;ect spols and penpheral towns where lhe ultra- small farming are managed.

Moreover it is also possible in the future to create the camp indUstry:Iike Karegol' Lake in

' $aveat Drslnct and the cullivation of trout just below the dam ummng ‘the oold water bemg

' re!eased for malntalmng the rwer envrronmenk from the dams.

(c) Environment Counter Measure Expense

The fol!owihg contamination preventive counter measure and environment preservation
counter measure {Table 13- 39) are necessitated.

What is rmportant as the env:ronment contammahon prevenlwe counter measure dur:ng the

- work is the water counter measure dunng the manufacture of concrele. What is _nmportant
. next is the erosion and collapse problems of fand that was exoaVateo or reclaimed.
: Especialty the basis stability counter measure shall be oonducted'on the land efier collecting
"the core materials, which is planned at Savail Village on the left bank of Berta River

opposite to Bayram Village. This district is the ptace which collapsed in the past by the
natural phenomenon. The slope prolection and drainage channel need to be done as a
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concrele counier measure, and the amount of 450 x 10° US$ will be appropriated as the
expense. Waste water treatment facilities will be atlached to camps.

Cost for water treatment is 90 x 10° US$. Wastewater trealment plant will be also altached
" to concrete yard as setling basin. These cost will bé 60 x 10° USS$.

{d)  External Expenditure . -

|--The amount of 21.3 x 106 US$ wrll be appropriated as the resettlement expendrture of and

. public facilities.

' 136 Effects which May Occur or Continue After the Enterprise

The pianned' life span:of facilities in the present project is for 50 years, and rhe hydraulio

equipment and eleclric power generation eqmpment has 35 years as the life of machmes _ |
Moreover it is consrdered that the sorl may get’ deposrted within 50 years on the dead

storage area of water reservoir.

At the end of planned operalron penod the facrlmes or portlons being damaged unm then -

will be repasred or renewed, and lhe facilities will be continuously operated untll any decrswe
- problem shouid not occur to the water storage and eleclnc power generatron funclrons aven
aﬂer the penod of 50 years '

Therefore, after the end of this pro,ect no serrous envrronmental prob!em wr!l be eaused_

' Whals more, the prowsron of Iakeshore is possible for the recreatnon aclivities, but will not
be permntted in view of human s safety because the storage waler upidown fluctuations can
be prospected by the operation of dam and also by the seasonal aspecl.

3.7 Alternative of the Project

On the Berta river mamslream ‘as an alternatwe !o lhe ? -step development scheme with the

Bayram pro;eot and the Baghk project, lhere is the Kaledizi pro;ect conlemp!aled for’

development ina smgle step of the head obtamed by a dam of 120 m hezght at a site of
river-bed elevairon §85m, 3 km downstream from the Bayram dam site, down to the end of
the Deriner reservoir backwater. However, since lhe economics is poorer than the 2-step
'developmenl with the Bayram and Baglik projects, while due to Kaledizit reservoir, there
will be a'risk of the large-scale landsliding zone in the vicinity of Savail village located at the
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left bank of the Berta river 2 km upstream from Kaiedi}zu dam and 1 km downstream from

the Bayram dam site being activated to induce Iandsliding. it is not proposed as an objeét bf ‘
this survey. According to the plan, there is only one suitable place from a topographical

~ point of view where a work adit or vertical shaft can be provided for the headrace tunnel

which will exceed 14 km in length, and this will be problem in cOnstr_Uction of the tunnel.

Qutline of Kaledizu project scheme is as foliows.

Tailrace Tunnel -

" Description
" 'Reservoir - peto
Catchment Area’ 4,214 km?
Annual Inflow 20.10 m¥s
© High Water Level - 72000m
- Normal Water Level - 703.33m.
7 Low Water Level 670.00 m
- Available Drawdown - 50.00m

186.80 x 10°m

Gross Capacily . _
o Effective Capacity 140.00 x 10°m
. Dam E o ‘ o
7 Type _ Rockfill -
- Height from Foundation 120 m -
Crest Lénglh ' 450 m
. Volume 8,990 x 10°m®
Headrace Tunnel o
Type - Circle Pressure
.. Diameter - | 45m
*Length 14,150 m -
‘Penstock _ _
Type ~ Tunnel
" Diameter 3.5m
Length 540 m
Powerhouse . S
- Type x * Underground

* Horsesho' Non pressure

Type
Diameter =~ 4.5m
Length {Turinel) 150 m
Firm Discharge "~ 12.00 m?'_ls =
Maximum Discharge . 48.00ms -
Tail Water Level '~ 392.00m
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Effeclive Head 306.94 m
Installed Capacity 127 MW

' 13.8 Conclusion

Following conclus&on was obiamed by thé environmental study carried out on the feasrb:hly

' stage of lhe Bena Project which consmls of the Bayram and Baglk Projects.

| ‘_1.. Both project sites lie in the barren area and low poputation density which has a frend
on decreasing. Population to be affected by the dam-reservoirs planned is
~approximately 380 persoris and 124 privale houses.

2. Land o be inundated is 3.38 km” for the Bayram project and 0.37 km® for the Baghk
- project. . There is no agriculture and dwelling area in Baghk project site, aithough

Bayram " project site involves 243.9 da of. local agriculture area on domestic

consumption. In addition to the land to be inundated, 105.25 da of agricultural and

- dwelling area at Savail village is utilized for borrow area. These area produce no'

speciai broducls. Economicat activity. of both snes are not hlgh by low population

density and industrial actwaly

3. No forest exssls in the both sites and no protecled flora and amma!s especial!y found
exist in the pro;ecl sﬁes No specuar fi sh is lwlng in the Berta Rwer

4. - Water reduclion sections, approximately 8 km for the Bayrarh pfoject and 4.5 km for
the Badlik project will be formed by the implementation of both projects. 0.3 ~07
m>sec of arificial discharge from both dams:is ptanned for 3 months of dry season

considering of nétura! inflow volume for 2 sections in order to mainiain a nalural river

water slream although precmus organisms can not be found in these sections. - _
Appmpnate amount of water on discharge {o water reduchon sections i i to be decrded

by the followmg detaﬂed desngn study.

-5, 'Seribus-waler pollution and e'ut'rophicélion phenomeéna are nol predicted, since
nulrition leve! of Berta River is low and by rapid exchénge of reservoir water.
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" Serious losses of sediment malters to be carried to the {;:oruh rwer mouih and

expansion of saltification at river mouth regron are not expected

On the conslruction works, poliution prevention  measures will be - introduced in
accordance with the related Turkish regulation. Land slope protection measures will
be adapted for drsposal ‘and borrow area after construction.© Actual locations of

treatmenl facilities of waste water to be generated from workers and concrete

preparauon work are to be decrded by the detaited deszgn study

Serious issues on environmentai side is not found. - Relocation of private and public

‘proper’ues will be p!anned Total cost on land acqmsrl:on and relocation of properiies
" is accounted as 21.3 x 10° US$ '
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