(1)

oct. 1990 - Oct. 1992 Feasibility Study

1993 ~ 1994  provision and Award of Final
' s Design (1 year)
1994 - 1995 "Final Design {2 years)
1996 - 1997 Financial Formulation (1.5
years)
1997 ~ 1999 Bidding and Award of Contract
' : ..~ for Construction (1.5 years)
2000 - ‘Start of Construction of the
: Olur and the Ayvali Project
pec. 2005 ' End of Constrﬁction of the
Olur Project
Jul. 2006 End of Constkuctlon of the

Ayvali Project

Olur Project

: The- outllne of the Project is given .in Table 9-15, and the
'quantltles of the maln civil works are as glven in Table
12-1. '

‘The principal construction achihery and facilities

expected to be requlred at the peak of construction are as

'=11sted in Table 12-2.

As a result of study of the schedule for constructlon work

'of the Olur Project taklng lnto consideration prOJect

'scale, c0nstruct10n methods, etc., it is determined that a

constructlon period of approx1mately 6 yvears including

-_preparatoxy_works will be requ;red

‘The layout plans and constructlon -schedules for the

temporary'faCLlltles of. the Project are shown in Fig. 12-2

and Fig. 12- -3, respectlvely.
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Table 12-1

‘Main Civil Works of Olur Project -

Item

Description

Amount of wbrkg

Diversion Tunnel

Cofferdam

Dam

Spillway

Power Intake

Headrace Tunnel

Surge Tank

Peﬁétock

Power house

Switchyard

Tunnel ex.

Siﬁing Conc.

Embénkment

Ex. in open
Em. of Core
Em. of Filter:
Em.=of Rock
Riprap

Ex. in open
Concrete
Gate

Ex. in open
Concrete -
Gate

Tunnel Ex,.
_Lining Conc.
Shaft Ex.
Lining Conc,
Ex. in open
" Concrete

" Steel
Ex. in open
Ex. in open’

Bankiﬁg3
Concrete

22,300
6,400

215,000

363,000
549,000
463,000
2,572,000
67,000

546,000

51,000

27,200
5,300

m?

m

282,100
87,200

13,000 :
3,500
30,500

2,200
760

'62;560

.'.f1;7obi
10,400
500 m
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Table 12-2 Machinery for the Qlur Project and Ayvali Project

Ttem Machinery Nos.

Dam Core and Filter | Wheel loader 4.5 m class 2
‘Dump truck 32t class 10

Bul.'ldozer 32 t clﬁss 5

Vibratory roller 15 t class 3

Rock Wheel loader 8.5 m? class 3

' Dump truck 45t class 12
Bulldozer = 43 t class 6

Vibratory _roller 15 -t class 3

Shovel 1.2 m® class 2.

Tunnel | Tunnel Ex. Jumbo 3 bOorﬁ 4
.. Loader’ 3.3 | mj 4
(3011!:.1:6:1:1;.l Concrete pump 60 w fhr 4

| Concrete plant .75 m>/min 1
Aggregate plant 150 t/hr 1

12 ~ 9
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The crltlcal path in the construction schedule of the Olur
Project is constructlon by the headrace tunnel work.

Therefore, the flrst work to be done in thlS Pro;ect is the

access roads for the headrace tunnel in succe551on to

which excavation of work adits is to be started. The'
construction pidgrams for the various works w1ll be

described below,' the procedﬁres of the works belng

indicated in the construction schedule. :

1)' Construction Program
(a) Diversion Tunnel and Outlet Works

Since the plan is for a single diversion tunnel,
open excavation for the orifice of the outlet
works which Wlll share part of the fiow channel '
and the vertical shaft portion is to. be done and:
concrete lining prov1ded before the dlvers;en
tunnel is put into use. All of the excavation of

the waterway part of the outlet works and part of

the llnlng are to be. flnlshed and bulkheads
provided at the upstream and downstream parts.
Excavation of the diversion. tunnel is to be

carrled out from the downstream. side by full facei
excavation if quSlble and - by half face’
excavatlon if not, using one trxple boom jumbo,'
crawlex shovel ‘and road. haul each _ After
completing excavatlon, concrete llnlng'-of -the'
‘arch and side wall pertions.iseforbe done in.
succession; and slightly later;nlinin§ 0f;thee
invert. ﬁuring and after Comple£10n~of;cenerete

lining, concrete'fer3the_ﬁpstreem'and_denStreem'
portals.is to be_placed,'yﬁ-gate'sill is-ﬁo be
embedded ét the upstream portai'se thatﬁa elosﬁfe
gate can be-instailed‘ Consolldatlon groutlng

and curtaln gloutlng are to be completed before,

starting diversion.
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(b)

ey

- plug concrete is to be placed in the diversion

tunﬁelﬁbefore starting impoundment of water by
the dam to termlnate ‘the role of the diversion
tunnel

At the outlet works, discharge valves and related
equipment are to be installed from the dry season
several months prior to closure of the diversion
tﬁnhel-and COmpleted. The bulkheads installed
breviously are to be removed-immediatei? beforé

‘plugging of the diversion tunnel.

Cofferdams

When: the dlverSLOn tunnel ‘has been completed and

~iit becomes p0551ble for water to be dlscharged
" ‘embankment of cofferdams upstream and downstream

of the dam is- to be done and diversion'of the

Crriver flow is to be carried out, It is desirable
~for-diversion of the river flow to be done during

the diy ‘season when there is less flow. BAfter

' the rivér'floW‘has first been diverted by primary
'cofferlng, ‘the “corxe portlons of the cofferdams

- ‘are to be excavatpd and embankment of the core, |
'”fllter,'and rock zones is to be started When
athese embankments ‘have rlsen to a certain height,

water cut-off works by grouttng are to be carried

-out ‘under the cofferdams. When these works have
“ 'been completed, embankment work is to be resumed
Cuntil the- spec1f1ed helghts have been reached.

Dam <

“When the helght of the cofferdam has reached a
certaln extent (a helght ‘thought will not be

“:1overtopped even lf ‘there were to be ‘some amount

- of flood), excavatlon of the river-bed portlon of
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the dam would be started, but in order that the
river-bed excavation work will not be affected by
excavation for the spillway_and the damn, thelfore'
bay part of the spillway and the dam part are to
be roughly excavated beforehand. |

The depth of excavation of the river bed will be
_ approximately 45 m and very deep, ahd therefore,
it will be necessary for excavation to be safely
executed without seepage of infiltratior_l water at

the excavated slope.

Excavatlon, of rlver—bed sand gravel is to be
carrled out prov1d1ng water cut- of £ walls under
the upstream and downstream cofferdams and
lnstalllng drainage pumps as necessary. - Access
roads for future groutlng and embankment works
are to. be installed -at =thls_ tlme..i_-Afterr
completing excavation of river-bed-sandng:avel,
excavation of bedrock is to be done to a"deéth
thought - to be adequate with' cap eenCreﬁe
immediately placed'at_theﬂriver_bed. ”Fo;:parts
where cap concrete-is not plaee&.{eﬁen where cap
concrete has been placedj:blénket Qtouting:and
~curtain groutlng are to be performed -Afte'r.
these grouting works at the rlver—bed portlon
‘have been . completed embankment of 5011 materlal

.fllter' material; and - rock mater;al  is to be
immediately. done. Prioxr ,t0~'these':embankment _
‘works, the part of the core ‘that will be in
contact with rock is to be’ shaped to have fewer
lrregularltles upon which Jt 1s to: be cleaned.'

and on top of which materlal w1th adequate;l;

plast1c1ty is to be banked ;- The slopes to be in
contact with' fllter and rock. Zones’ are also to.
have promlnent lrregularltles evened eut Above'
EL. 10??_m on. - the upstream _51de and abbve_
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- EL. 1027 m on the downstream side, viprap is to
be placed - on the -surfaces of the rock
- embankments .

Kaledibi Borrow Area and Yoiboyu Borrow Area‘aré
planned-to'be used as borrow areas for impervious
soil core material.  Although Kaledibi Borrow
Axea is close to the dam site- being 2.5 to 3 km
- away,  the material is falrly coarse, and if it
‘were to be used unmodified there will be
constituents entailing problems  about
‘perméability' - The material of YolboYu Borrow
Area is- thought to involve almost no problems
concerning grain-size dlstrlbutlon and
perneability, but the area is far from the dam
site being at a dlstance of 11 km, and there will
be the drawback that transportat;on costs will be
fairlyrhigh; In the event it is " judged that
 matérial”from Kaledibi Borrow Area cannot be used
by 1tself ~a stockpile is to be provided inside
cKaledlbl Borrow Area and materlals from the two
borrow areas blended  to obtain ‘a suitable
qrédation,'and this biended material is to be
ltraASQOrted.to_the-dam sité'for embankment.

For fine"particiéd' filter,- material excavated
 _fr@m;the river bed at  the damJSite is to be
" stockpiled, ClaSSlfled at the time of using, and
f:prepared to have the - requlred propertles, or_
else, it is to be transported directly to the dam
site for :embankment. ~ For - coarse-particled
filtér, '”92cavated - riverabed material of
'comparatlvely coarse smze and excavated Tock of
comparatlvely fine size are’ to be stockplled
ftransported to the dam size  as necassary, and

'banked ' '

i2 - 17



(d)

Rock materials are to consmst of rock excavated
from the dam and splllway sites and stockpiled,

and rock obtained by bench. cuttlng at the guarry
site on the right bank downstream of the dam, and
these are to transported to the dam site and
banked . Of materials obtained at the. quarry,
large blocks are to be used as viprap maﬁerial.

The machinexry and equipment to be used in these
embankment works are listed in Table 12-1., It is

necessary- for roads for'transporting'embénkment'
materials to be planned so that they will' be
suited to the machinery to be used.

Spillway

Prior to start. of river-bed excavation for the
dam, the forébéy:portion-df the spillway is to be

- excavated roughly so -that the dam work to be

executed. later will not ‘be dffected Qf.
excavation related to the spillway, the forebay

part is to be excavated by bench cutting of

height about 10 m, aﬁd-later, finish-blasted to
depths of about 1 to 1.5 m so that there will not
be adverse effects of blasting at the finished
surface of excavation, followed by shaping,
cleaning, and finishing to be adeguate as. .a
foundation for a concrete structure. '

Excavation is to be completed in acdordance with

a detailed construction prégram,'and_COnCrete is .

to  be placed from parts. 'where varlous
preparatlons for concreting have been completed.

-Concrete placement is" to, be done by concrete 
- pump, crane, or chute,  After completlng concrete:

placement of the weir. portlon of the splllway,'
grouting of this part is to ‘be’ done ln the form
of continuation of the groutlng at the dam,

12 - 18



(e)

After completion of weir concrete, pier concrete,
and bridge work, installation of three radial
gates is to be done for completion by the time
water impoundment is started. )

A concrete plant having a capacity of 0.75 m*/min

and an aggregate plant of 150 t/hr are to be
planned for the dam and surrounding works (dam,
diversion tunnel,'spillway, intake, and headrace
tunnel). -

Intake and Headrace Upstream Portal

'~ The.criti¢al ﬁath'in the work schedule of the

,Qiﬁr Project will be constituted by the headrace
“tunnel work. ”Therefcfe; it -is the headrace
tunnel work which should be started first. ‘The
" headrace work is to be carried out divided into

three parts consisting of the intake to 4,200 m,
from there 4, 200 m to the intersectinglpoint with

“the 1ower portal adlt ‘and 1,500 m from the adit
1ntersectlng po:nt to the penstock

  'The headrace tunnel from the 1ntake to 4, 200 mis

to be constructed from the intake side. The work

is to be done first excavating a work adit
'(approx1mately; 80 m) having its portal at a

location not hindering excavation at the intake,

- followed Sin succeﬁsionf_by' headrace tunnel
'éxcavation;__Excavation of the headrace tunnel is
_to be doe’ using ‘a triple-boom junbo, rocker
'”shovel and shuttle cars or trolleys, with full-
' _face ‘excavation carrled out._ Excavated muck is
.to be used for embankment of the dam. Concrete
_,llnlng ‘work is- to be started about one month

aftex.ex?avatlan,.‘Formsrare-to be telescopic.

' forms with concrete placed using a concrete
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(£)

placer. When concrete lining‘of 4,200 m has been
completed, invert concrete is to be placed from
the farthest point from ;the ‘portal, and
consolidation grouting done from where invert
concréte placement has been completed. After the

‘abovementioned works have been completed, the

adit is to be plagged with concrete.

The lntake ig to be excavated in a manner not to
hinder headrace tunnel work and placement of

concrete is to be done.

The intake is to be excavated firstly in
accordance with the design, and concrete placed.

In] placlng concrete, preparatlons for.

'lnstallatlon or 1nstallatlon of metal flxtures

such as~gate 'sills and screens are to be done.

After completion of ‘concrete. placement, the

. intake gate and screen are tO'bé installed in

time for start of impoundment of water in the

reservoir.

‘Middle Section of Headrace Tunnel and Headrace

Lower Portal (Including Surge Tank}):

To ‘perform work on the middle-section 4,2007m:0f_
the headrace tunnel, it is neéessary to provide
a work adit of approxxmately 400 m and an-access
road from the publlc road ‘to the entrance of the
adit (length about 1,500 m).’

After -~ completion - of  the: rabovementloned

preparatoryf_WOrks;' excavatlon of the headrace.

“tunnel is to be started in- SuCCESSlon.: A trlple- '
“boom: jumbo, rocker shovel and shuttle cars or

trolleys are to be used for- excavatlon of the
headrace tunnel, and full face_excavatlon is to
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be .done.  Excavation muck is- to be accommodated
at a spoil. area provided at the portal of the
vork adit.’

Concrete lining'wofkris to be started one month
later than excavation. Forms are to be
- te1escopi¢ type, and placément of concrete is to
be with a concrete placer. After Compléting
concrete lining of the 4,200.m, invert concrete
is to be placed from the innermost part, with
.cOnsolidatibn grouting-:done at ‘parts where
placement has been completed. -After éompletion
of the theée'works,'the adit is to be plugged
‘with concrete.: .

Excavation of the headrace tunnel from the
intérsecting point with this.adit'td_the surge
tank and placement of concrete are to be done
utilizing this adit.

In the,surgé'tank work, after first. completing
-1excavation'of.:ock=atrthe surface portion, when
the excavation of the héadféce tunnel has reached
the point ﬁnder the vertical shaft of the surge
'atahk; a pilot vertical shaft -is to"bé bored
' ginSidegthé vertical shaft upward from the bottom,
.fbllowed  by enlaxging 'Of__the vertical shaft

making use of this pilot,shdﬁt.i After completion

df  widening - of ;the: verticél_:shaft, concrete
‘lining is to 'be done from the bottom of the

_vertiéal-shaft; followed: also from the'béﬁtom by
_consolidation grouting of the vertical shaft to
compiefe-the;Suxgeftank wb:k; ‘A concrete plant
is to be provided at or near the portal of the
- work:adit of'the-héadraCé:tunnel for the middle
section of thé_headrace; the‘ioﬁer portal of the

headrace, surge tank,_penstobk, and powerhouse
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(a)

works. If neceSSary, an aggregate plant is to be

provided in the vicinity.

Penstock and Powerhouse

- 0f the penstock work, above-ground excavation is

to be done from the upper'paft_toward the bottom,

"and after completion of excavatiOn, invert and
‘retaining wall concretes are to be placed After

these works have been completed penstock pipes

are to he 1nstalled;1n succession.

After completion of excavation for:the'penStock,
it is to be followed by  excavation for the

powerhouse.

After completion of excavation, base concrete,
sidewall -concrete, and retaining'wall concrete
are to be placed, -followed  in suCcession. by .

constructlon of the powerhouse superstructure.

After completlon of the superstructure bulldlng,'

an overhead travelling c¢rane for turbine and

generator installation is to be set in accordance

with the detailed work schedule. In 5ucceesion-
_to this, turbine and generator installation works
‘are to be started, éerious_dry tests performed}
‘and after filling the waterway with water, wet
 tests are.te'be carried out to reach the stage. of
‘start of ‘commercial operation. A steel plpe

plant is to be pr0v1ded in the v101n1ty of the
powerhouse for rolllng of” penstock ‘pipe, where
rolling and welding of ‘steel plates are to be
done and installation cerriedrout'at fhe-sitek-"
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2)

'Construction'Schedule

The critical path in the construction schedule of the
Olur Project is construction of the headrace tunnel
9.7 km in length. Therefore the headrace tunnel work

would be started first.

The construction schedule for the Olur Project is as
shown in Fig. 12-3.

« Pirst Year

The - headrace tunnel work would be performed using
work adits provided in the vicinity of the power
intake at'the:upstream side and in the vicinity of
1.5-km'upstream from the surge tank.

When work has commenced, construction of offices,
lodging facilities,_and matérial stofage yards. of
the owner and contractor for the headrace work would
_firét be constructed, and at the same time, it would
be"neceesary for access roads leading from the-
'ex13t1ng natlonal highway to the power intake and
the downstream~81de work adit portal to be built.

After"completion of fhese access roads, excavation
of the”ﬁpstream and'dewhstream work adits.is to be
’sﬁarted"immediatelyvand'ex6avation:of the headrace

is te'be'done}- 0f the excavated muck hauled from
- the upstream work adit, material utilizable would be
-fdlverted for_embankment of the_dam._'

Llnlng ‘work  of- the headrace tunnel would be done
”-parallel to excavatlon of the tunnel proper. Prior
to- thlS site preparatlon ‘and- ‘equipment assembly
. would be done for temporary faCllltleS such as
. aggregate plant, concrete plant, and cement - s8ileo, to
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make it possible for concrete lining to be performed
in the latter half of the first year.

Second Year :

Excavatién'and concrete lining works of ‘the headrace

tunnel would be going on.

Construction of an access road for diVersion tunnel
work and open excavation for providing'a.portal for
the diversion tunnel would be performed.

Construction of offices, loading facilities, and
materials storage yards of_the owner and contractors
for the dam, penstock and - powerhouse works,- and
construction of access roads for such constructlon

would be done.
Third Year

The diversion tunnel, headrace tunnel, and temporary
facility works would be continued, along with which -
open excavation. would be started for -the. dam and
spillway. Open excavatlon works of the penstock and

powerhouse would also commence..

‘The diversion. tunnel would be completed by'the end'
of the wet season after which the. stream flow would
be 1mmedlately dlverted to the dlver51on ‘tunnel.

Parts higher than the river- bed would be excavated:-.

prior to stream diversion, and 81mu1taneously ‘with
leErSlon, the upstream and the downstream,cofferdam

would be constructed, Excavation of.the alluv;um_of3 E

the dam and foundation treatmént.ﬁdﬁldﬁbe-perfbrmed
in step with progress in construction of the-
cofferdam. S | '
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« Fourth Year

For dam conStrhctiQn, embankment wérk would be dohé
after completion of excavation of the alluvium, and
carrying ~out . foundation treatment such as
consolidation and curtain grouting of the river-bed

portion.

-Excavation'and concrete work of the headrace tunnel
iwould be continuing.

Meanwhlle, open excavation at’ the upper part of the
surge tank and for the penstock and powerhouse

“would continue.

At ‘the powerhouse, after flnlshlng open excavatlon,

foundation concrete and SLde—wall concrete would be
- placed. Draft tube liner installation would be done

while placing fouﬂdatién concrete. '

. Eifth'Year“'

In dam constructlon ‘embankment works such as of the
1mperv1ous.‘cc:e,. fllter and rock zones wounld
icqntinue to  be carried . out. _ﬁt. the splllway,
concrete of  the chute and weir'portidné would be

- placed.

-Ekéavation;énd'lining concrete works of the headrace

'tunnel would -continue to go on.

Groutlng work of headrace tunnel would be started in
"parallel w1th placement of invert concrete.

For thé surge tank, excavation of the vertical shaft

would be continued, in succession to which 1lining
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concrete of the vertical shaft and concrete of the
top portion would be placed.

For the penstock, placement of the invert and side-
wall concrete would be done, and after this work has
been completed, installation of the penstock would

be done in succession.

At the powerhouse, work on the side-wall and slab

concrete would be almost finished, -in Succession to

"which concrete of the building superstructure would

be placed, and -after installation of  the crane
girder, the overhead travelling crane would be
installed. At the powerhouse, ih:succession to
installation of the crane, equipment.installation
gsuch as of turbines and generators would be

commenced.

Sixth Year

This is the year when 0perat10n of the power ‘station

_would be started.

In dam construction, embankment work would continue
to go on, and the schedule .wdﬁid' be for the
embankment work to be completed by ‘the end of the
year. . Impoundment of water in the reservoir would
be started in the middle of the year in order that
wet tests of - turbines ° and generators can .. be

performed at the end of the year.

At the splllway, placxng of - concrete for the weir

and pier sections would: . be 'carrled _out,_ in

succession to whlch lnstallatlon of splllway gates

- would be done.
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(2)

At the headrace tunnel, placement of invert concrete
would be continued, while cdﬁsolidation gfouting
~would be done frbm parts where placement has been
cOmpleted' ‘After completlon, work adits would be
plagged and curtain groutlng of the surroundlngs
performed. '

‘The surge tank would have its vertical shaft-lined
with concrete, and after -completion, consolidation
- grouting of the vertical shaft would be done.

‘Installation of steel pipe would be continued at the
penstock. |

_At the powerhouse, installation of turbine,
generator, and control equlpment would be under way
aiming for the start of operat;on at the end of the
_year. Dry tests and wet tests would follow, and
after the tests have been passed, start of operation
would be:done at the end of_the:year.

-_'Cdnstrhction of'én outdooxr switchyard, expansion of
Yusufeli' Switchyafd, and construction of a
transmission llne are to be completed by the time

wet tests of the power statlon are started.
Ayvallfproject'
The outllna of this Pro;ect is given in Table 9-15, and the

quantltles of the main c1v1l works are -as given in Table'
12 '

':The pr;ncxpal COnStfuCtion 'machinery and facilities
7expected to be requlred at the peak of construction are as
_llsted in Table 12- 2
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As a result of study of the schedule for construction work
of the Ayvali Project takfng-into ccnsideration'projeéf
scale, construction methods, ete., it is determined that a
~construction period of approximately 6.5_yea£s.including
preparatory works will be required. '

The - layout plans and construction schedules for the

temporary facilities of the Project are shown in Figs. 12-2
and 12-4, respectively..
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Table 12-3 Main Civil Works of Ayvah Project

: Ttem . Description : l Amount of Wbtks_
Diversion Tunnel - - Tunnel ex. : 30,000 m’
' ' - Lining Conc. - - 8,800 W
Cofferdam - -  Embankment - 190,000 m’
Dam -  Ex. in open 950,000 w’
Em. of Core 1,186,000 m*
Em. of Filter 1,009,000 m3
Em. of Rock 6,183,000 m>
. Riprap 111,000 m
Spillway ' Ex. in open . 1,015,000 m’
' Concrete. - _ . 87,300 m®
Gate . 3

Power Intake - ' Ex. in open ' 24,486 m’

Concrete - 6,700 m3
Gate o 1
Penstock ' Tﬁﬁnei.E#. 7,506'm3
' ' * Plug Gomc. 3,300 m®
Steel Penstock : 800 t

Power house . " Ex. in gjﬁderground-= 29,100
' Goncrete o 9,900 m’
fSurge'Chamber.. . Excavation - : ‘ 15,000 m®
Concrete. 2,700 m?
Tailrace Tunnel — ' .. Tunhel Ex. : 343,000 m
L ' - _Lining Conc. - 106,000 m?
: Swihchya;d . . Ex. in open _ 12,000 m3
T “Banking: . 4,700
~ Concrete - y 1,300 W

12 - 29




108l01d 11BAKY 3L} JO FNPBUDS LOHONSUOD __

2l _.mE”_

e LTI TT] .m BT
R — === | || ! B CBUIM UOISSIWISUD.L
: ! ’ { i ; H | 1 . P .
=0 [ b L b - _ _
oo || N il Lo _, i . :
L = m T e ﬂ m ; "dinb3 [COWDYIBN - 041081
_ I nmu ﬁ : .m.c::huEncus_u i : _ . E o
uoupi mao vowucﬂnﬁouﬂ puBiD 1, B P o _ﬁ ),
P L = ———s [ R | Ho0:5Ua
- | . | | | HUQ ¢ 2109 4Bag S
L PP ﬂ _ b ! MUn [ D9 DT - -dinbg 31nD1PAN
I ————— [ ! r P ,, , SN -¢ 3109 C|ids Ca ST
“ W ~ “ R . SO BNDA FRpNY
! : . ! I E
REREREN ENEREEE PR
r o T T B
fan 3 - e i
ded T A = c s u wioZe: 1" wee:d rBuuny - @30411D)
_ _ || | o i w00 :71° wr'G:g ;aquoyy  sbing
T R ] _ . ——
o= ! :
_ 5065 | ! ! .
, ' i € = . 35 NOYIamOg
m | . - TBWINL 8007 j
: . o . . o . "y e 1t e -
| m_ IS T . ), * l‘ | d_ w{ mmN T wBe w0 AI0isuly
_ _ -
| T odey | ﬁ #Mlmﬂnmu # NthCH
TR ~Suon | , q | = | | - SHIoM 13140
| i [ H H T "
; U5 1 m ﬂ_..~lu 3T ¥3 | | w628 wior 8 fomindg
! | ] = 1 m _ 1020'8 1 bupnosd
= | ! H .
! wa | . o . ¢ 01X 8926 w3 wog
i _ N | = o == i . gwelix I 1 xg
_ ] _ _ ﬁ |~ | :
HENEN w BRE= HEREE wop 131503
7 + R R . ] i : i . . .
# ‘?W ﬁ _ | = m ﬁ = || | w6S9 11 w090 jpuung  woissaNg
m ,ﬁ .:o__r_mmmh_ butjpi wo BIUBLIUD) _ ” MOj} JBAL Et?p_o _ _ . Jw_. A, mf.o_{,. K19inindaig
b | Y R o . i _ "
| | _ | _ M i n | 5 _ | e | pPDOY  SSa20Y
vicizitivlgl2a 1 v:eig1|vlsizii|viciz]|bic]e NEEIEIGEE _
H2 ! Lel2) : , ez . _ X g llviEle Arituony WalI
il Wwo wg uy | pug puz R 3 :

30

12



The Crltlcal path in the construction schedule of the
Ayvall Project. is: constltuted by the dam work. ‘Therefore,
the  first _works to be done are the excavation of the
diversion tunnel for the dam and the construction of access
roads around the dam. The construction programs of the
various works axe described below. The'procedures cf the
‘various works are given in the canstructlon schedule,

1) Construction Program
(a) Diversion Tunnel and Outlet Facilities

=Slnce the plan 13 for a single dlver81on tunnel,
' surface excavation for the orifice of the outlet
. facilities which will share part of the flow
channel; the vertlcal shaft portion,; and concrete
llnlng are to be completed before the dlver51on
tunnel is put_lnto use. All of the excavation of
the waterway part of the outlet works and part of
the « lining are to be finished and bulkheads
pro#ided at the upstream and downstream parts.

Excavatlon of the dlverSLOn tunnel is " té& be
_wcarrled out from the downstream side by full face
. excavation- ]f p0551ble . and - by half-face
-« excavation 1f not, using a combination of one

tr;ple—boom-Jumbo, crawler shovel, and road haul
- each. After- completiﬁg. éxcavatioh, concrete
@ lining of the arch_analside wall portions is to
~be done in_éuccessioﬁr and slightly later than

this,_lining_of the inyext;. During and after

'ccmplgtich of tunnel_lining, concrete for the

'upstream'and_downstream pqrtals is to be placed.

A gate siil:is;to'be'émbedded-at the upstream
. portail. so.that a closure=gate caﬁ'be installed.

Consolldatlon groutlng and curtaln groutlng are
“to be carrled out before startlng dlver510n.
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(b)

(c)

Plug concrete is to be placed in the diversion

~tunnel before starting impoundment of water by

the dam to-terminateithe role of the diversion

tunnel. .

At the outlet facilities,-"valves and related
equipment are to be installed from the dry season -
several months prior to closure of the divetsion
tunnel, .and the bplkheads:installed'prgvibusly-
are to be removed immediately_before plugging of

" the diversion tunnel.

Cof ferdams

When the diversion tunnel has been completed and
it becomes possible fdf’water“td be dischar@ed;
embankment of cofferdams upstream and danstréém
of the dam is to be done and diversion of the

river flow is to be carried out. It is desirable

- for diversion 'of the river flow to be done during.

the dry season when there is less fldw;3jAfter
the river flow has first been diverted by'primary
cofferiﬂg,'the'cdfé:portions'of'the cof ferdams
are to be immediately excaﬁated'and embankmentIOf-
the core, filter, and' rock -zones"is'.to 'be
started. When these embankments have riséh'tq a

'certain'height, water'cﬁteoff wo;ks by'gr¢uting-
‘are to be carried out uﬁder_the cofferdams. When

these works have been cdmpiéted,-embankﬁént work.

is to be resumed until the specified_heights have

‘been: reached.

Dam

After the heéight of thélcofférdamahas reached a

certain extent’ (a gheight?fthought not. to be
overtopped even if there were some amount of
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-flood), excavation of the river-bed portion of
the dam prOper'would be started, but before that,
in order that the river-bed excavation work will
not bhe affected by excavation for the spillway
‘and the dam proper, the forebay part of the
'spiliway and. the dam proper are to be roughly
‘excavated. | '

The ‘depth of excavation of the river bed will be
approximately 60 m ahd-very deep, and therefore,

it will be'neceSSary for excavation to be safely
exééuted.withoﬁt seepage of infiltration water at -
the excavated slope. Excavation of river-bed
sand-gravel is to be carried out providing water

~cut-off walls under the ﬁpstream and downstream
cofferdamsi'and installing 'drainage pumps as

. -necessary. Acceés roads for futuré grouting of

_ thé'riVErfbed portion and embankment works are to

bé.installed at.this time. When excavation of
e river-bed sdnd—gravel_ ‘has been compléted,
excavatién-of,bédro¢k is to b done to a depth
thought . to. be’ adequate, with cap concrete
. immediately placed at the river bed, followed by
3pérformance.:of blanket grouting and curtain
grouting. - .

'After;-these grouting works at the river-bed
-pértibn have been completed, .embankment of soil
matefiél}_filter'material,:and-rock material is
 to be immediately done. Prior to embankment
works, the part of the coxe to be in contact with

' .rock is to be carefully shaped to have fewer

irregﬁlarities-upbn-Which;it is to be cleaned, on

top of which mgtefial'with;adequate plastigity is

".. to-be banked.. The slopes . to be in contact with

filterjaﬁd'chk‘zdne855re also to have prominent
-+ irregularities evened out beforehand.
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Above EL. 908 m on the upstream side and above
El. 811 m on the downstream side, riprap is to be
placed on the surface of the rock embankments.

Bulénik Borrow Aréa and Tavusker Boxrrow Area are
candidate sites for use: as borrow areas for
impervious soil core naterial. ' The material_of
Bulanik Borrow Area is distributed in layer form
with fine-grained material distinctly separate,
and in using, the material should be blended by
stockpiling to adjust to the required quality for
embankment. The area is also fairly distant from
_the dam.

The material of:Tavusker Borrow Aréa is thought
to involve almost no problems concerning grain-

size distribution and permeability.

For fine-particled filﬁer}r material excavated

from -the river bed at the dam site is to be
stockpiled, ciagsified at the time of using, and
- prepared to have the required~'§roperties, or
else, it'is to be transported_directly to the dam
site for embankment. For"cbarsewparticled
filter, excavated river-bed material - of
rcdmparatively'coarse size and-excavated;rock bf
comparatively fine size are to be'stockpiled,
- transported to the dam size as necessary, and
banked. - o

Rock materials are to consistfof'rdck=eXdavatéd
from-fhéidam'and spillway sités]and stbéﬁpiléd;'
and rock.obtainedéby_bénchicutting'at;thé.quafrf'
site on the right bank downstream of the dam, and
these are to be tranSpQrfed.to”ﬁhefdam-sité and -
banked. Of'nﬁterials*ohtéined‘at the quarry,
“large blocks are to be used as riprap material.
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“(a)

The machinery and equipment to be used in these
embankment works ate listed in Table 12—_ . It
is necessary for  roads for transpbrting
embankment matérials to be planned so that they
will be suited to the machinery to be used.

Spillway Work .
The forebay portion of the spillway is to be

excavated -roughly prior to start of river-bed
excavation for the dam. :In excavation of the

‘spillway, after rough excavation by bench cutting

of height about 10 m, finish blasting to depths
of about 1 to 1.5 is to be done so that there
will not be adverse effects of blasting at the
finished-'sﬁrface'.df'-QXCQvation, folloﬁed by
shaping cleaning, and finishing to be adequate as

-a foundatlon for a concrete structure. Concrete

is to be. placed from where excavatlon has been’

~completed in°  accordance with the detailed

construction - program,. . and where various
preparations for concreting have been completed.

Concrete". placement  .is to be done by concrete

._pmnp, crane, or chute.: 'A_fter completing concrete:
‘placement -of the weir portion of the epillway,

grouting of this part is to be done in the form

: ;of'continuatiOn'of the grouting at the dam.

. After'completion of wéir ¢6ncrete, pier concrete,
and bridge work, installation of three radial
gates. is “to be _done- for. completion by. the time

 water impoundment is started.

A concrete plant. héi.ring a 'Capac'ity of 0.75 m3/min

and .an aggregate - plant of 150 t/hr are to be

'bplanned for the dam and . sulroundlng works (dam,
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(e)

diversion tunnel, séillWay,‘ intake, and

penstock).
Intake and Penstock Works .
The pilot tunnel for exca#atibh of the diagonal

shaft of the penstock is to be excavated from the

powerhouse side and it is desirable for

‘excavation - of the above-ground portlon of the .

intake to be completed before the pilot tunnel
reaches ‘this part. The respective excavation
works -are to. be écmpleted‘by such times that
rlver-bed excavatlon for the dam will not be

adversely affected.

_ 8ince the concretlng work of the lntake is to be

done. in the sixth year, shotcrete appllcatlon is
to be done for protectlon.of the bedrock surface.

Concrete structures are to be finished. in

sequence from the bottom, at which time

preparatlons for 1n5tallat3.on of the gate sill

- and screen are to be made. Slnce penstock pipes

are to be dellvered through the intake’ OrlflCE,
planning of concrete for the orlflce portlon and
lnstallatlon of gate and screen are to be done
immediately before start of water lmpoundment.

Excavation of the penstock route'_ié tb: be
performed extendlng the - diagonal cable shaft
excavated for the outdoor switchyard toward the
powerhouse as far as 1mmedlately below the lower-
horizontal section of the penstock .and using this

‘as the mucking work adit. After this work adit

has reached immediately-belowqthe penstock;
vertical shaft is to be excavated toward the
pottom end of the diagonal shaft part of  the

12 - 36



(£)

penstbck, and inside this diagonal shaft part of
thewpenétodk igs to be excavated upward to -the
intake.by'a pilot tunnel of about 2 x 1.5 m.
Excavated muck is to be hauled out by a belt

. conveyor installed inside the cable tunnel. When

the pilot tunnel has reached the intake, then
enlargement excavation is to be done from the top
to the bottom.

" After completion of ehlargement exbavation, steel

penstock pipes are to be délivered through the
intake and installed, upon which concrete
plaCement around then péﬁétodk‘is to be done
sequentially from the bottom upward.

Powerhouse work and Sufge_Chamber Work

Thefe ére-two routés'avéilable as épprbaches for
the  powerhouse work. One is the delivery road
tunnel and . the other .the cable tunnel.
Excavation work will be started for both of these
tunnels in the first year of construction. The
cable tunnel will be composed of a'diaQOnal shaft
to be excavated from . the outdoor sﬁitchyard

toward the spring of the undérground powerhouse’s

"arch and a horizontal tunnel at the bottom.

-:Thls passage is to be.used as the cable tunnel
_between the powerhouse and the outdoor sw1tchyard

-fafter completlon of powerhouse construction, but

durlng constructlon, it is to be used for haullng
out.excavatlon muck_from the powerhouse arch, and

Jforfdélivéry'of materials and for placement of
: cancreté,,thlso, the diagonal shaft is to be

'__extended'further from this cable tunnel to reach

-under the penstock ‘and branching from this, a
-horlzontal work adit is to be excavated to
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dirvectly below the powerhouse and the draft
tunnel, and the excavation muck of the powerhodée
cavern proper and. the draft tunnel is’ to be
hauled outside by a belt conveyor lnstalled in
this horizontal ‘adit. For excavatlon of the
powerhouse cavern'proper;-a verticél shaft is to
be excavated from this work adit (under the
draft) toward the arch, and the excavation muck
of the cavern proper below the arch is to be
pushed into this wvertical shaft and hauled
outside'by~belt conveyor from the bottom.

The delivery road “tunnel which is the other
access route will reach the erection boy of the
powerhouse. This tunnel is to be used for
excavation of the part higher than the erection
by, peripheral passages, the arch portion of the
surge'ohambnr, and for concretlng work. After
‘ completlon of civil work for the powerhouse, the
tunnel is to be used for dellvery of turbines,
generators, and transformers, and for electrlcal

‘woxrk.

For the surge chamber work, a work adit is to be
excavated branching from the powe:house dellvery
passage toward the.spr;ng of the surge chamber
arch, ahd this is to be used for excavation of
the surge chamber arch and placing of lining
concrete for the .arch, - ~Meanwhile, tunnel

excavation will be done from 'the draft tunnel

side or the tailrace tunnel sidé, and from this
“tunnel, two or = three vertlcal shafts.'of‘
approx;mately 20 m are to- be bored upward for

excavatlon of the surge chamber. when excavatlon

of the chamber ‘has been completed,'conorete is to- -

be. transported: u51ng the dellvery route, and
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2)

placement of the side walls and invert of the
chamber is to be done.

.(gj_ Tailrace Tunnel

. Two diagonai shafts are to be prepared for the
tailrace tunnel work. Accordingly; there will be
tunnelling faces at five places.

nEkcavation_Of_the tailrace tunnel is.to'be done
using a triple-boom jumbo, rocker shovel, and
shuttle cars or trolleYs, while excavation muck
is to be temporafily;stored'in bins pfdvided'at
the bottoms of the diagonal shafts ahd-_then
hauled out-side by belt conveyors. Excavatibh_is

r-to be done by full-face excavation.

Concrete llnlng work ‘has been planned to be done
using telescopic forms with placenent done uSlng
‘a concrete placer. After,completlng placement of
_arch'lining-concrete, invert'concréte is_to be
placed, with'consblidation grouting performed as

necessary.

- After édmpletion of the above works, lining of
the work adit is to be done in’ preparatlon for_
_passage of water

JCOnStructibn,Schedule-

  ;The crltlcal path ln the constructlon nchedule of the
_Ayvall Pr03ect lS the work on the 175 m high dam.

wThe constructlon schedule of the Ayvall PrOJect is as .

'~3_shown in. Flg 12 4.
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Firsit Year

Construction of an access road for diversion tunnel
work and excavation of the diversion tunnel would be

done, following which placement -of lining concrete

of the diversion tunnel would be commenced.

At the powerhouse, excavation of a access tunnel and
a inclined adit to be used in excavation for the

powerhouse and penstock is to be started.

At tailrace _tunﬁel' an access road would be

constructed leading to the work adit portal.

In advance of or parallel to these works proper,
offices,flodging:faCilities, and matetials_etorage'
yards of the owner and contractors, and access roads
for the works’ proper would be constructed.

Second Year

As soon’ as llnlng concrete work of the dlvers10n
tunnel has been completed ‘and before the wet season
begins, the flow of the stream would be dlverted to.
the diversion tunnel. Prlor to diversion of the
stream flow, excavation for the. dam and splllway at -
parts higher than the river "bed would be roughly

done, and SLmultaneously with dlverSLOn of flow,.

constructlon of the downstream cofferdam would be_'”

started.  Excavation of the rlver~bed portlon of the
dam and foundation treatment would be done in step'
with progress on the cofferdam. '

At the powerhouse, excavation ofithe-aéceSSftﬁnnei

to the powerhouse and the inclined adit would

continue to:go on.
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" At the tailrace tunnel, excavation of inclined adits

would be commenced,
Third Year

At the dam, excavation of alluvium would continue to
be done. - As soon as this excavation reaches rock
foﬁndétion, placing of cap concrete would bé'done,
along with which consolidation and curtain grouting
works would be started. |

At fhe'powerhouse, excavatioh'of the ‘access tunnel
would reach the powerhouse location. Excavation of
the inclined adit would also reach the poweﬁhouse
draft location in succession to which this would be
utilized and  excavation and concreting of ‘the
| powerhouse arch and excavation of the penstock route
'startéd. |

A;lﬁhe'taiirade tunnel, excavation of the inclined
: adit w0u1d'reach the tailrace tunﬁél location, and
.after:éompletion of the conveying facilities for
excavated material, excavation of the tunnel proper

‘would be commenced.
yFoﬁrth.Year

_At‘therdam; groutinq work in Lhe vicinity of the

. river-bed woﬁld contiﬁue to be carried out, and as

;soon._as _this_'is__ﬁinished, embankment works of

impervious ¢ofe, filter, and rock zone of the dam
' would be started.

At the penstock, the inclined shaft would be in the
process of excavation. | '
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At.the'powerhouse, excavation of the arch portion
and lining concrete work of the arch portion would
be continued, and as soon as the lining of the arch
portion has been conpleted, excavation of the
powerhouse proper would be started usihg the work
adit prepared for powerhouse and access tunnel

excavation.

At the tailrace tunnel, :excavation' and concrete
llnmng of the arch portLOn ‘of the. surge chamber
would be done, along with which excavation work of

the tallrace tunnel would be contlnued
Fifth Year

‘At the dam, embankment work and grouting work would
" continue. At the spillway, placing of concrete

would be done at the chute and weir portions.

At the penstock,‘installétioh of stéeiapipe would be
done in succession to completlon of enlargement of
'the 1nclAned shaft '

‘At the powerhouse, placing of corcrete Qf the side
walls and slab, and installing of stéel liners of
the drafts would be done. After_ccmpietion'of side-
wall concrete placement, and installation of the
overhead travelllng crane glrder, the crane would’ be
used in succession to begln lnstallatlon of the
‘turbine and generator. Civil works of the_outdoo;
switchyérd'would also be_started dﬁfiﬁg-this year. .

‘At the tallrace tunnel, lining concrete work would
be started. I '
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e Sixth Year

At . the dam, embankment and grouting works would

_ gontinﬂefto be performed. At the spillway, placing
of pier concrete and installation of the bxidge
would be done. ' '

At_thé power intake, placing qbnbrete ofﬁthe intake
structure would be done. lupon ComplétiOn_ of
concreting;-scréen and gate installation woﬁld be
done, and would be more or less finished before

plugging of the diversion tunnel.

The penstdék would have steel pipe béing installed
cand. this work is to be'finished by the time intake
gate installation is started. '

At the powerhouse, ”turbine,. generator, and
transformer:would be in.thé“prOCess of installation.
Egquipment iﬁstéllation atjthe outdoor éwitphyard
would be started.

‘Concrete lining work would continue to go on at the
tailrace tunnel.. . Where. .considered necessary,
grouting work would be performed.

At the end of the year the diversion tunnel is to be
piuggedrin order to begin impoundment of water in
the resexvoir. '

« Seventh Year
.The -dahp would have its embankment work and the

-'spiliway _gaté_” iﬁstallation ~work brought to
completion. ' ' :
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At the tailrace tunnel, placing of invert concrete
would be done, and prior to discharging water
through the tunnel, the work adit is to be plugged.
Also, ‘tailrace gate and draft gate installation
would be completed by that time.

At the powerhouse and the switchyard, installation
of tuxbine, génerato:, “and  outdoor switchyard
equipment would be going'bnltp be ready for start of
operation. " Following: instéllation}  dry' and wet
tests would be conducted, and upon passing the
tests, operation would be started in the middle of

the year.

Expansion of Yusufeli Switchyard and construction of
the transmission line are to be completed by the
start of the wet tests at the power station. '

12.2  Estimate of Construction Cost

The construction .cost of the Préject would be estimated aSSumihg
that construction methods, materials and'pfoducts, aCcofdihgﬂto
the tedhnoldgical level that can be expected at-the‘presenﬁ;iimer
would be used, and taking into" consideration the run-of £
discharge, geologies, and regional conditions of the project
sites, and in addition, the project scales. The time of estimate
is to be taken as the middle of 1991, with the eéxchange rate
between local and foreign currencies being'US$1”£”Tﬁ4,300,
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12.2.1 Fundamental Matters

(1) Construction Cost Estimate Items

1)

2)

3

 Access Road

Civil.Wotks

Care of River

‘Danm

Spillway
Outlet Works
Power Intake
Headréée
Surge.Tank '

Penstock

Tailrace’

Diversion tunnel, and
cofferdam

Tailrace tunnel and surge

o chamber

- Powerhouse &

Switchyard

Hydraulic Equipment

Electro-mechanical
Equipment .

'fCémp'FaCilities

Ccivil and aréhitectnral Works

“Powerhouse access road, dam

connection road,. etc.:
Gate, penstock, etc.

Turbine, generator, switchyard
equipment, etc.

Camp for power station
opération
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(2)

5)

8)

1)

Administrative Cost Engineering service concerning
' work, coordinating and

management of work, etc: .

Compensétion Cost Compensation for land
buildings, etc. in reservoir

Transmission Lineé

Interest during Interest during period of

‘Construction construction

Criteria of Cost Estimate

Civil Works

For wunit prices of civil works and hydraulic

‘equipment, ' the 1991 YILINA AIT, INSAAT 'BIRIM
 FIYATLARINA BSAS ~ ISCILIK-ARAC. VE GEREC RAYIC

LISTELERI, BIRIM FIYAT CETVELI 1991 (DSI) are used ox
referred to, and the prices are determined upon
comparison studies with construction cost unit prices
at sites in Turkey of power stations existing, under
cqnétruction, or for which feasibility studies had

been made.

The unit prices are composed of  labor, materials,

machinery depreciation, and various insurance costs.

(a) DYLabor and Materials Costs

Labbr' costs;,and- material costs:_uéed‘ are ' the
primary costs in 1991 YILINA AIT, INSAAT BIRIM
FIYATLARINA BSAS ISCILIK-ARAC VE' GEREC RAYIC

LISTELERI . o : |

 The principal costs are given in Table 12—4'and_
mable 12-5. | '
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Table 12-4 Labor Cost

ITtem "1 tabor Cost TL)day
Foreman: = 40,616
‘8killed Labor 20,040
priller 34,416
Operator | 32,232
Carpenter 28,312
Welder 28,312
Electrician | 28,312
Labor o 18,520
Mechanic B - 40,616

Table 12-5 Construction Material Cost _

Ttem _Prj'._c.:e Cosf TL
Cement " (bag) | fTon 180,000
.'Cemen_tr (bulk) [ Ton 171, 000
:Dyr_;amite kg : 8,300
avF0 | kg f 1,200

' Gasoline" _ kg ' 2,500
ﬁigse1'¢il Rk 'kg' | _:_2 144
| Reinforcement | Ton | 935,000
Shape steel | Ton 1,045,000
Timber __   w | 900,000

calculated referrlng to the method of calculatlng
transportat:.on c‘osts g.wen in the DSI BIRIM FIYAT
CETVELI 1991
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:3')_

(b) Construction Machinery

principal ¢construction machinery such as dump
: trucks} bulldozers, loading equipment., concrete
'pumps, aggregate plants, bathlng plants, cranes,
-boring and groutlng machlnes are assumed all to
be lmpoxted and the machinery costs  are
calculated from CIF Prices of Hopa Port.

(¢) Relocation Roads and:ACCQSS-ROédS
Constriction costs of relocatton roads and access
roads - would be calculated ‘based on  the unit
construction costs of the nghway Department.
Hydraulic Equipment
Steel penstock, spillway gates,'ouﬁlet works,  intake
gates, outlet _gates of tailrace etc. will be

manufactured_in'Turkey.

Electro-mechanical Equipment

_Electro—mechanlcal equlpmaqt ~such as’ ‘turbine,

generator, transformer and control equipment would be

imported from abroad,  while steel structures of

switchyard and overhead travelling crane would be
procured. in Turkey.  The costs are tb”ihcludé the
transportatioﬁ costs to the  power- station SLtes,

installation costs, insurance costs, etc.
Camp Facilities

These would include the costs of quarters.and other

requirements of power station operating personnel.

12 - 48



3)

6)

7y

8)

_9)

Administrative Cost

The administrative cost for the-Project'is considered
to be 10% of the cost of construction works.

Conpensation Cost

Compensation costs such as land acquisition costs
would be calculated based on data furnished by EIE.
The costs of Trelocated roads would be included

separately under costs of civil worxks.

Transmission: line Cost .

V_The':transmission line .costs would be calculated

referriﬁg to the periodic unit cost of TEK.

‘Interest during Construction

Interest during construction is to be 9.5% for both

local and foreign currency funds based on discussions

- with EIE.

Import Duty and Various Taxes -

Import duties are not to be included for imported
cOnstrucﬁion machinery - and - electro-mechanical

‘equipment such as.turbine'and generator.

Value added taxes of 12% would be considered in the
: cdnétruétion costlfbr.both_local and foreign currency

portions to be uéed';n financial evaluation of the

“_prpject._
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10) Contingehcy Cost

Based on discussions with EIE, contingency costs are
to be 10% - for civil works, and 5% for hydraulic

equipment and electro-mechanical equipment.

12.2.2 Construction Cost

1y

(2}

(3)

Construction Cost of Civil Works

The principal materials used for civil works - cement,
steel such as reinforcing bars and structural steel, fuel,
oils and fats, -explosives - are to bhe domestically

procured, and come under local currency vequirements.

Of machinery for civil works, such as heavy dump trucks,

bulldozers, loading.equipment,'coﬁcrete plants, aggregate
plants, cranes, etc. 'axe all to be imported and
construction costs calculated in terms of forelgn CUrrency.

Drilling machines, grout pumps, compressors, etc. are also
to be procured through importation, and come under foreign

currency yeguirements. -
Hydraulic Bquipment

Hydraulic equi?méﬂt,-eXcept fbr speciél“typesL would -all

come under local currency.
Electro-mechanical Equipment and Transmission Lines

Principal electro-mechanlcal equlpment would, come under-
forelgn currency requirements, whlle overhead ravellng'
cranes and steel structures of sw1tchyard woqu be local
currency The inland transportatlon costs and Lnstallatlon_
costs of these would be local currency '
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(4)

(7)

Engineering Service Cost

ThlS cost would be 70% 1local currency and 30% forelgn

currency

Compensation Cost
All compenéatioh costs would be in local currency.
Interest during Construction

Interest amounts accordlng to local currency and foreign

',Currency would be respectlvely allocated

Estimated Construction Cost

The'domestié'and foreign currency portions of construction

_costs and ‘the constructlon costs by year for the ‘Olur and'
- the Afvall PrOﬂGOts are reqpectlvely given in Tables 12-86,

12-7 and 12 8.
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Table 12-7 Fund Requirement of Each Year of the Qryr Project

Total 1st Year - _?nd Year 3rd Tear ard Year 5rd Year 6th Year
Item Foreigh Local Total Foreign Local Foreign Local Foreign Local Foreign Local Foreign Local Foreign Local
Currency Currency Currency Currency Currency Currency Currenty, Currency Curreicy Currency Currency Currency Currency Currency
Retocation Road 0 14,000 14,000 0 1,400 0 0 Q. 0 0 4,200 0 4,260 0 4,200
Camp Facilities . 0 5,000 5,000 0 5,000 0 0 0 0 0 0 0 0 0 0
Land Acquisition 0 51,752 51,752 0 5,175 0 0 0 0 0 46,577 0 0 0 0
Civil Hork _ _ C .
Diversion. 3,008 6,007 9,015 0 ) 2,908 5,861 Q ¢ 0 0 qQ o 100 146
Care of River 6,592 4,863 11,455 .0 0 0 0 6,592 4,863 0 0 “ 0 0 - 0
pam 62,232 51,003 113,237 0 0 0 o 6,150 3,530 9,145 . 7,616 25,553 21,696 21,387 18,161
Spillway 12,105 17,123 29,228 0 0 8,673 6,065 o 0 1,716 5,529 1,716 5,529 o 0
“Quttet Yorks 2,243 4,675 6,918 762 805 762 805 0 0 0 .0 718 3,065 0 0
Intake 731 2,136 2,867 S0 0 0 0 0 i 444 © 586 287 1,550 0 0
Headrace Tunnel 35,737 79,264 115,001 2,145 6,199 5,760 15,858 5,712 15,487 5,712 " 15,487 6,888 15,686 9,510 10,548
Surge Tank 1,500 3,117 5,277 0 o 0 0 o0 0 289 1,631 678 1,451 633 695
penstock 786 1,782 2,568 o0 0 0 0 614 664 14 91 86 549 72 458
Powerhouse 3,016 4,015 7,03t a 0 Q 0 1,306 891 1,508 2,005 158 871 45. 248
Switchyard 328 - 442 770 0 9 0 0 0 ] 0 0 131 177. o197 265
Subtotal 128,280 176,087 303,367 2,907 7,006 18,112 28,563 20,374 25,456 18,828 32,944 36,115 56,575 31,943 30,521
iydraulic 0 30,965 30,965 0 0 0 0. 0 0 0 422 0 6,299 24,244
Equiphent ‘ C o
£lectro-Hechanical ' 62,738 12,826 75,564 0 0 0 9 5,274 1,283 0 ¢ 0 0. 11,543
Equipment ’ . ) . : : - L
" Transmission Line 0 4,454 4,454 0 @ a 0 0 0 ] 0 0 2,672 t,782
Total Cost 191,018 294,084 485,102 2,907 18,579, 18,112 78,589 26,648 |- 26,737 18,828 84,142 36,114 63,747 72,289
Cont ingency 15,965 21,821 37,786 291 1,340 1,811 2,859 2,351 2,610 1.883 3,735 3,612 5,926 5,351
Engineering and’ 19,102 24,233 43,335 291 1,340 1,811 2,859 2,665 | 2,674 1,883 3,157 3.612 6,375 7,229
Administration : . ’ . : i .
Cost . ] o o
Interest During 38,089 73,052 111,142 166 1,010 1,364 3,649 3,900 6,800 6,477 . 12,673 9,609 20,638 28,282
Construction : : . : : .
Grand Tota} 264,174 413,190 [ . 677,364 3,654 22,269 23,098 37,956 35,564 38,870 29,072 104,308 52,948 95,686 113,151
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Table 12-8

Fund Requirement of Each Year of the Ayvah Project

Total st Year 2nd Year _ 3rd ear 4rd Year Srd Year 6rd fear 7th Year
[tem Foreign Local Total Foreign Local Foreign Local Foreign tocal Foreign Local Foreign " Lacal Foraign Local Foreign Local
) Currency Currency . Currency Currency Currency Currency Currency Currency Currency Currency Currency Currency Currency Currency | Currency | Currency
felocation Road 9 28,000 28,000 0 2,800 0 2,800 ) 0 .0 5,600 0 5,600 0 5,600 0 5,600
“Camp Facilities - 0 5,000 . 5,000 0 5,000 0 ¢ 0. 0 0 0 0 0 0 i ] -0
Land Acquisition 0 34,106 34,106 0 3,411 0 0 0 0 ¢ .0 0 0 0 30,695 0 0
Civil Hork _ _ . : _ L '

Dii/ersion_ 3,128 6,914 10,042 2,028 4,500 1,013 2,246 0 0 0 0 0 0 43 84 43 84
Care of River 7,389 5,043 12,432 0 0 7,389 5,043 0 0 0 0 0 0 0 0 0 0
fam 138,720 108,380 247,110 0 0 6,837 3,590 4,348 2,285 28,440 22,861 42,341 34,034 | - 42,341 34,034 14,412 11,585
Spillway 24,058 32,850 56,908 0 0 9,993 1,085 8,175 5,807 0 0 12,945 9,974 2,945 9,974 0 0
Qutlet Works 1,604 3,373 4,977 316 582 3148 581 0 0 0 0 972 2,211 "0 0 0 ¢
Intake 954 2,83? 3,841 0 0 517 87 ¢ 0 0 0 317 2.010 Nk . 0 0 0
Penstock . 653 1,680 2,333 0 0 0 0 20 .. 85 765 . - 128 219 538 150 358 0 0
Powerhouse 6,286 14,198 20,484 0 0 0 0 567 1,029 3,839 7,543 098] - 3,39 702 2,208 S 0
Tailrace 38,698 82,562 121,260 0 0 0 0 8,482 14,009 10,1737 16,818 . 8,028 22,367 8,812 23,497 2,203 5,870
Switchyard 2,005 1,000 38,698 ] "0 0 ‘0 0 ‘ ¢ 0 IR | 0 0 2,005 1,060 0 0
Subtotal 223,495 258,897 482,392, 2,345 5.081 26,125 1'9',4'32 : 21,593 23,186 42,747 47,951 57,059. 74,512 56,997 ?1.194' 16,658 17,_540
Hydraulic Equipment i 25,507 25,507 ¢ 0 0 0 0 0 0 0 0 5,655 0. . 8,03 0 11,819
£ lectro-Mechanical 78,283 18,233 96,516 0 0 0 e 0f 0 7,828 1,823 0 0 ol 0 70,455 16,410
Fquipment . : : : : : : C
Transmission Line 0 9,790 9,790 0] 0 ) 8 ] 0 0 0 0 5,874 oo 3ms| of .0
Total Gost . 301,778 37,533 681,311 2,345 16,292 26,125 22,232 21,593 23,186 50,546 55,375 57,059 91,641 56,997 119,439 87,113 51,368
Cont ingency 26,264 31,866 58,130 234. 1,288 2,613 L 2,283 2,159 2,319, 4,663 5,446 5,706 8,588 " 5,700 8,277 5,189 o 3728
ggngngeri'ng_and . 30,178 34,543 64,721 234 11,288 2,613 2,223 - 2,159 2,319 8,055 5,537 5,706 9,164 5,700 8.674 8,711 5,137

ministration Cost e L : S S 5 ‘
interest Ouring 65,423 85,104 153,527, 134 89§ 1,756 3,060 4,478 5,049 8,570 10,122 14,685 18,470 21,186 30,155 14,616 19,752

Construction : : : o . Ce : . - ’
Grand Total . 423,642 ‘534,046 | " : 057,688 2,947 19,765 33,107 29,739 30,388 33,472 68,833 76,481 83,155 127,863 89,582 166,745 115,629 79,982
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Chapter 13 ENVIRONMENT IMPACT AND COMPENSATION

This survey is regardedfas the feasibility study of thefproject.
The existence of problems affecting the natural environment and
social 'énvironment as well as necessary measures for those
problems should be investigated in advance by grasping how the
execution of the project would affect the planned sites and the
_ surrounding environment. Information obtalned in the process of
this survey should be reviewed in environment assessment surveys
made after the execution of the pro;eet is determlned In
env1ronment assessment surveys, the situation of the pro;ect and -
the contents of constructlon works and the sites of constructlon
works should be grasped iﬂua pro;ect's environmental - 1mpact
,should.be estlmated and various measures should be taken further
in deta;l_ based. on the surveylng' ‘methods prescribed by the
' Republic of Turkey’s environmental law.

13.1 - Survey Methods

In carry:a.ng out the Oltu Hydraullc Power Plant Development
.Pr03eotp the pr036ct s environment impact was predlcted and
assessed by’grasplng the present situation of ndtural environment
and social’ env1ronment

Items in this survey were selected by maklng prellmlnary surveys
':of the - pro;ect s outllne and the project area accordlng to

ﬂ_:assessment items shown ln the "Guldellnes for General Formats of

.Env1ronment Impact Assessment“'prescrlbed by the Republlc of
Turkey 8 'env1ronmental law'“the Regulatlons for Env1ronmental

'-jImpact Assessment"'-Documents were collected in ‘making -surveys

of documents and the project area lncludlng its v101n1ty to grasp
fthe_ present situation of natural env1ronment and social

_environment.

The survey items are as follows:
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Natural Environment: - metrology, hydrology, topography. and
geologf; flora and fauna, water quality

Social Environment natural scenery,. preservation = of
' nature, cultural,assets and recreation,
population, induétries,- _iand

utilization, water. gtilizétion;

transportation and public facilities,_

others (energy, public_health)_

In compensation. object survéYing, target coﬁéensationjquects
wefe_sélected based on the results of'surveying“the p:esént
'situatioﬁ_of social envirOnment.'Then the:amgunt.of“compensation
was calculéted. In this report, the target survey'éréa is la#ge;y

divided into two areas such as the project area and its viCinity.

Water quality in Tortum Lake located in the’vicinity'of'the
project area was also surveyed and considered to evaluate the

environmehtal impact of this power plant project,

13.2  Quiline of the Power Plant P'roject
13.2.1 Location

The project area is located in Olur DlStrlCt in the northeaht of

Erzurum Province which is located on the. northeastern Slde of
the Republlc of Turkey, ‘or the project area 1s located about 170
- km northeast of Erzurum, the pr0V1n01al capltal whlch is almost
in the center of Erzurum Province. In thlS pro;ect Ayvall Dam”'
‘will be constructed about 1.5 km south of Karatas in Tasllkoyf

Village upstream from the confluence of the maxn.cqurse.of Oltu

River and Coruh River and Olur Dam will also be consttuctéd;about.
20 km away from Ayvali Dam. (Fig. 13-1) . L
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In this power plant project, twd;dam and conduit type power
plants will be'éonstructed. Olur Dam on thé\upétream side and
Ayvaly Dam on the downstream side will be constructed at a
river-bed altitude of 1,025 m and 810 m respectively. Both of
them will be constructed as rock-£ill dams with a submerged area
of 9.03 km’ and 10.17° kmz'reSPectively. The outline of the

project items is as shown in Table 13-1,
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Table 13-1 Project Rems
Name of Project
Item Unit :
o Olur Ayvaly Total
Catchment Area kim? 3,509 4,517
Annual Inflow 10% m? 655.6| - 813.0
Reservoir o S
High Water Level m 1,105.00 930.00
" 'Low Water Level m 1,077.00 908.0
Gross Storage Capacity 10% m’ 293.5 354 .8
Effective Storage Capacity 10% m? 200.0 150.0
Water Surface Area 108 w? 10.7 8.2
Dam . ) L o
Type: o _ Rockfill Rockfill
River: béd - Elevatlon m 1,025.00 508,00
Crest Elevation m 1,110.00 935. 00
Crest Length _ m -
Height” from River-bed m 1 136.00 175.00
Volume : . m? 3,818.00 9,268.00
Headrace Tunnel _ (Tailrace)
Type Pressure ‘Non-Pressure
Inner Dlameter m C 4,90 5.40
Length m 9,659 9,261
Penatock .
Number of Penstock Lines 1 1
Diameter ' m g ~ 3.2 4.1 ~ 3.8
Length . m 436 288
| Development ‘Plan : S :
- Tail-Water Level m 929.00 .+ 700
Gross’ Head m 166.70 222.70 _
Installed Capac1ty MW ' 65 125 196
Annual Average Energy . GWh 241.5 409.4 650.9
- Production - _ -
Annual Firm: Energy Productlon “GWh . 126.5 248.0 374.5
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13.3

Present Environmental Situation

13.3.1 ‘Meieorology

The project area is located in the inland with an altitude of
about 800 m to 1,100 m about 80 km away from the coast of the
Black Sea, and it has a harsh inland climate with a little annual

rainfall of about 400 mm and a big daily and annual charge in

temperature.

(1)

(2)

Rainfall

The basin of 0ltu River’s rainfall is plentiful near Golli
Mountain Range and Allahijkber Mountain Range, annually

standing at 300 mm to 500 mm.

According to the results of observatlon at Oltu Observatory

located about 25 km southwest of Olur Dam, the area has an

annual rainfall of 393 mm and a relatlvely~plentxful o

monthly ralnfall of about 40 mm to 60 mm from April’ to
Juiy The Snowfall is relatlvely plentiful in January ang
February, standlng at a maximum of 61 mm in observatlonal_
history.

Temperature

According to the results of observation for at Oltu
Meteorological ~Observatory, the area has a -minimum. 
temperature of -24.1 °C, a maxxmum temperature of 39.0 °c

and an annual average temperature of 9.8 °C. The monthly'

average temperature  stands at a ninimum of -f3 8 C in

January and a maximum of 22,4 %€ in® July. It 'isi
characteristic of'temperature to;rise rapidly in March and
April.
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13.3.2 Hydrology

(1)

()

Flux

The main course of Coruh River. originates in an area

- between two mountain chains called Karadernniz Mountain
“Chain  (its highest peak with an altitude of 3,937 m) and

Mescit Mountain Chain, and rins east and _SIightly_
northward, goes north after the confluence of the main

- course and Oltu Riveyr downstream from Yusufeli Town in the

middle;reaéhes of the river, enters the territory of the
Sovief Union and- flows into the Black'Sea;-Oltu?River has
a total 1ength”of abbut 150 km and a basin area'of:about
7,000 kmz._olur”bam'énd Ayvala Dam have a basin area of

3,509 km’ an_c_i—4,517'km2 respectively,

Accordlng to the 1nvest1gat10n of documents, the summary of
flux rates at the sites of Olur Dam and Ayvall Dam from
1941 to 1990 are as reported below, '

The Olur Dam sité'has an annual average flux of 20.8 m3/s,'

and the monthly flux stands at. a maximum of 200 6 MLM ln

_May and a minimum of 19, 2 MCM in February

: Thé:AyvéllfDam_Site:has’an aﬁnual'average flux of 25.8 m'/s,

and the monthly flux stands at a maximum of 247.7 MCM in

_Sedimént

The ”sedimentf:Stofage3.éapacity_ in the sites 'of Olur
. Reservoxr and Ayvall Reservoir for 50 years can . be

estlmated at 47.0 x 10°% 1n/50 years and 60.5 x 10° m’/50

iyears respectlvely by glVlng con51deratlon to the trial

calculatlon of the quantlty of susPended sedlment
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-13.3.3 Topography and Geotogy

(1)

(2)

: 'Topography

The ﬁeighborhood of Olur Reservoir is largely divided into
two types of topography. One area tOpographiCally consists
of Ayvali volcanic rocks while the other area consasts of
the Oltu Tertiary sediment formatlon.

The former is complicated and cdntinuously steep-alOng'fhe
river while the latter is relatively monotonous and
consists of gently-sloping hilly land. ' '

There are steep slopes -on both sides of Oltu River at
Ayvala ReserVOLr, its river-bed is narrow in Wldth and ‘the
river bed and neighboring mountains consist of solid

volcanic rocks.

Geology

1) Vicinity of the Project Aarea

In the v1cxn1ty of the pro;ect area,_Brown Forest
8011, Brown Soil, Lime Free Brown' Forest Soil,
Basaltic 5011 and Chestnut Colored Soil. are malnly
dlstrlbuted

In Senkaya-'bistrict in the .upper reaches 6f .0iur.
River, the above-mentioned five types. éf soil" ére
distributed. In Narman District, ‘Brown 8011 and
Basaltic Soil are malnly dlstrlbuted

In Oltu Distfict including thé-prOjeét'area, there are
'malnly three types of soil such as Brown Forest 5011 s
Brown 3011 and Basaltlc So;l and 1n Olur Dlstrlct,
Brown - 501] and Chestnut Colored 8011 are malnly
distributed. These areas have an organlc matter
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- content of 0% to 4% in soil, and many places in Oltu
and Olur Districts have an organic mattex content of
2% to 4% in soil. '

Soil_has a pH'of 5;6'to 8.5. The pH of soil in Oltu
District and Olur District mostly stands at 7.6 to 8.5
respectively and is higher than that in. Senkaya
District and Marman District, and its calcium.éqhtent

is also relatively high.”

.The outflow . of phosphorus_(as P,05). in these areas is
0 to 12 kg/Da or above, and some places in Senkaya
District:havé an outflow of 12 kg/Da or above. Most
places in Narman, District, Oltu Dlstrlct and Olur
District have an outflow of 0 to & kg/Da.

2) fProject Area

JThe'vibinitY'of Olur Reservoir consists of stones and
rocks covered with a very thin layer of soil and is

- severely eroded area.

The vicinity of_Ayv511 Reservoir has almost no soil
-.and.consiStsﬂéf stones and-rocks..In the-project area,

a scanty alluvial land is seen along the main course
~of Oluf River.- | |

Mineral Resources:. -

-There'areﬁvarious kihds of nineteen mihes'in Olur District
-and Oltu DlStrlCt around the pro;ect area. Most of them are

. brown coal mlnes (ngnlte), and some of them are chromlum,

sultur, copper, 1ron mlnes, etct-

'“There are some mines in the ne;qhborhood of the project

area, such as a hallte mine near Yolboyu Vlllage, a mine

‘with amber stones used as jewels and ornaments and a brown
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coal mine in Olux Pistrict. Among them, this halite mine is

nearest to Olur Reservoir, but does not exist in it

13.3.4 Flova and Fauna

(1)

1)

“Vegetation

vicinity of the P:bjéct Area

Vegetatlon in the vicinity of the progect area is
considered to belong in the forest zone on the coast

~of the Black Sea, and the main types of trees are as

follows:

The main types of shrubs existing in ‘broad-leaved
forests at an altitude of 400 m to 600 m are Carpinus
betulus (Betulacaea), Ulmus campestris, Populus

tremula (Salicaceae).

The types of trees, which -exist'-in';broad-leaved
forests at an altitude of 600 m or above, are Castenea

sativa (Fagaceae), Carpinus betielus (Fagaceae), Fagqus

orientalis (Fagaceae), ‘Alders, Firs;fLime-trées, Ash
trees, etc. Some of them have been planted. They are
distributed up to an altitude of 1,300 m.

Forests with a'mixtnfe of trees-belongiﬁg'to FagaCeae.

and Firs and Spruces belonging to coniferous trees are.

distributed at an altitude of about 1, 000 m ox above,
and forests with firs and’ spruces exist at. an altltude‘
of about 1,200 m and ‘1,500 ' m or above. Only Pinus
Silvestry belonglng to Pinaceae are dlstrlbuted at an‘.

altitude of 2,000 m or above.?
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Project Area

' As for vegetation in the Olur Dam area in the upper

reaches of the river including the project area,
conifercus trees are seen on the summits of mountains
with ‘a high ‘altitude, and forests with a mixture of

broad-leaved trees and conifercus trees are seen on

the summits of mountains with a slightly-lower
altitude. This area consists of wasteland on slopes
and flatland with almost no trees.

" As for vegetation in7thé'Ayvall Dam area in the lower

téaches-of'the river, there is mostly wasteland with
sporadic shrubs on the northern side whilé shrubs are

‘geen on the southern 51de. In the alluVLal land of

‘Oltu: ‘River, only orchards, cultivated ' land and

windeEék':fofests ‘(pbplars) are ‘seen, and the

reservoir area is very poor in natural végetation as

_well

Flora ‘is véry”pOQr'in this region. 'Investigation -of

“'vyegetation were made by Quadrat Method at four points
'_such'as Gltu Reservoir ‘and Oltu Dam located in the
. upStféam”area'and‘Ayvall~Réserv0ir.and_ﬁyﬁall Dam
-*loééted ~im the downstream area to" reéognize the
:dlfference in flora roughly. The-lnvestlgatlon was
'-started from - the four p01nts in three sectlons w1th_

dlfferent altltudes, such' as. the alluvial area (B)
along the rlver, the mlddle part of hills (M) and the

- upper part of hills (U). ‘Table 13-2 shows the results
"of the 1nvest1gatlon ' ' '

 Accord1ng “to the lnvestlgatlon, there'are a lot of

herbal__k;nds.. Salix sp. in the order of willows,
Berberisjsp' in the order of buttercups and. zizyphus

. ]ujuba are obv1ously arboreal ones. Among them, only

Salix sp. can grow up 1nto tall trees, ‘and are seen
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only in the aliuvial_axea along. the river near 0ltu
Reservoir. Both Berberis sp. and Zigyphus juiuba are
shrubs and seen on the slopes of hills in Oltu'and'
. Ayvalr Sections, Seven kinds of - vegetation  were

confirmed to be seen in both Oltu and Ayvali Sections,
Twenty kiﬁds are seen in Oltu Section ‘alone ﬁhile
eighteen-kiﬁds;are‘seen-inghyval; SeCtion-alone. The
distribution of vegetation in both sections seems to

‘be different from each other,

Vegetation in the alluvial area along the river is
different from that on the slopes of hills. Cover
degree of‘vegetatién-in the alluvial areé:alpng the
‘river is higher than that on the slopes of hills and
the kinds of vegetation in the alluvial area are also
bigger in number than them on the slopes. The rate of
land covered with vegétation in the alluvial'area near
Oltu 'Reséfvoir is ﬁhé_ highest since  the area is
suitably humid and covered with'dQVeloped so0il. The
kinds of vegetation may not be useful but vegetation
in this area is the richest' of .~ all in the
inveStigéﬁion'points._The rate of 1andkcovered:wifh
vegetation on the slopes of hills is lower than that
in the'alluvial"areé, and the_rate is getting lower

while the altitude of vegetation is getting higher. -

Tall trees such as beéches_and‘fits dre;hot seen on:

the summits of mountains. The region shows flora-in

dfy_and barreh land.
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Tahle 13-2 Resuit of Vegetation Survey

 AYVALL

OLTU
Grder - Class Specics B PS5 DAM P./S DAM
r ]
UIM|BIUM{B{UIM|BiU rM B
Bouisétales Bquisetaceae Bquisetum sp. O
Salicales. - Salicaceae - - Salix sp. 1O
Polygonales Polygonaceae Polygonum sp. ' O
Centrospermae Caryophyilaceae . | Dianthue sp. O o
Centrospermae Amaranthaceae Amaranthus sp. O @)
Centrospermae Portulagaseae Portitaca olearaca O O '
Ranales Ranuncutaceae | Clematis orientalis ' O
Ranales Berberidaceas Berberis sp. O
Rhoeadales Capparidaceae Cieome sp. O
Rhoeadales ‘Reésedaceae Reseda sp. O
‘Rhoeadales Cruciferae . | Brassicaceae sp. Oj0 :
Rosales Rosaceae” Rosaceae sp. O
Rosales Leguminosae Trifoliuw sp. O
Rosales: Leguminosae Fabaceae sp.. Q
Rosales | Leguminosae Lotus ‘corniculatus 1O
Geraniales Zygophyllaceae- | Tribulus terrestris Q- O O
Geraniales Euphorbiacese | Buphorbia sp. - O :

| Rhamnales Rhamnaceae Zizyphus: jujuba O SO0

[ Malvales- . | Malvaceae Malva sp. _ @)

‘| Umbellifiorae | Umhe!!iferae Apiaceae ‘sp. O O
Tubiflorae Convolvulaceae | Convolvulus sp. O
Tubiflorae Labiatae Lamiaceae sp. O O N O10
Tubriflorae Labiatae Salvia sp. N 0|0

-} Tubiflorae ‘Labiatae Tenorium polium O
Tubiflorae. Polempniaceae | Cuscuta sp. O
Plantaginales | Planiaginaceae | Plantago lanceolata . O O

| Rubiales ~  Rubiaceae. . }Rubiaceae sp. I O 1
Campanulatae Compositae {-Centaurea soistitialis 1O | O . O :

1 Campanulatae Compasitae . | Asteraceae sp. O O 1O10 010
Cawpanulatae - {Compositae . {Artemisia sp. 4O

| Campanulatae’ Compositae - . . { Carthanus sp. O b

| Campanulatae - '{Compositae:  |Helichrysum.sp. OR
Campanulatae’ | Compositae - Hieracium sp. : 10O
Campanulatae = | Compositae - : { Xanthivm strumarium. Q L
Glumiflorae. . Gramineae - | Poaceae sp, - O OO ERICHGHOIOHE]
Glumifiorae Gramineae -~ - - |Dactylis sp.’ ' O
Litiiflorae - Juncaceae ' - | Juncaceae sp. O :

— — 't Actemisia sp. .. - O
Algssum sp.. O
Artemisia sp. |9 :
Loaginia sp. - O

| Consalida sp. O

Bryngrum sp- - - O
Palioaria dysenterica | - | 1O _ : |
Yeranthemum annum -~ JOJO] OO O 0o

U:Upper Part,  M: Middle Parl, B {Botton Part
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(2)

Land Animals

L)

2)

Vicinity of the Project Area

According to the Coruh-Oltu River Master Plan
Répdrt(lSSO), the types of animals regarded as targets
for bird -and beast hunting have been reported as
follows: ' '

<Mammals (Mammalia)>

Roedeer, Mountain Goat, Wild Goat, Rabbit, Piq,
Wolf, Jackal, Fox, Badger, Marten, Otter

<Birds (Aves)>

Partridge, Wild'Cock,_Duck;iTurﬁle Dove, Goldenf'
- Oriole, Black Bird, Quail, Bittern, Crane, Turkey

Neighborhood of the'Project'Area

Two villages located in “the nelghborhood of the |

project area were surveyed by asklng questlons.

According to the results of question-answer surveying,
eleven types of mammals including domestic anlmals are
distributed in the nelghborhoougof Olux Reserv01r.

Among then, the main types of wild anlmals are rahblts”"

and wild goats, and . economlcallywlmportant badgers and“
ﬁaﬁer 8a bles inhabit this. area. ' Rabbits are wxdely
distributed ‘wolves and martens are distributed on
flatland and mountalns and badgers and water sables
are dlStllbuted along rlvers. Bears, ‘foxes are w11d
goats are distributed . in mountatn areas. As for
amphlblans and reptlles, snakes as‘ well és water”
snakes regarded as dangerous are’ con51dered to ex1st
and lizards and frogs_'are often seen. There are

13 - 16



nineteen types of birds and the main types of them
_are sparrows, crows, etc.

There are eleven types of mammals including domestic
‘animals in the.neighborhood-of Ayvali Dam Reservoir,
and the distribution situation of these animals is the
same as _thét ~in the neighborhood of Olur Dam
Reservoir. There are four types of amphibians ~and
reptiles consisting of snakes, water snakes, lizards
and frogs. There are eighteen types' of birds, and
‘parrots, were reported to exist in the neighborhood of
Olur Dam Reservcir;3are considered not to exist here,

according to question-answer surveying.

However, no information on the existence of precious
animals mentioned in the Red Data Book (The 1988 1UCN
- Red List_off@h:eatened Animals, IUCN) was gained in

-iobking'intb.the results'bf'question—answer surveying.
Martens are regarded as écbnpmically valuable.
(3) Aguatic AnimaiS'
1) Fishes

a) . Vicinity of the Project Area
_ Rivars-iafthé vicihity of,thezp:ojecﬁ area are
" rich in fishes. Three types .of trout, three types
;Qf-carpsr*qix typeS‘oﬁ‘ioachés, four types of
mullet: and six types of other fishes are seen.

- The main -types of fishes regarded.as_tafgets for
fishery ‘are as follows: - B

. Trout  : S.trutta macrostigma
--Loaches :!B.plebeius gscherchi,.
. g.malcordes, C.colchicum
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2)

Mullet ;;.L.cébhalus, . L.borxysthenicus,

Ratilusrutilus, Tinca tinca

_According to other documents, another two types
of leoaches and five types of other fishes have
been reported in addition to the above-mentioned

type.”
b) = Neighborhood: of the Project Area

-According"tO- the results ~of ‘question-answer
surveying in villages in the neighborhood of the
project area,36ar95'exiét in the‘neighborhood of
Olur Dam Reservoir and Ayvall Dam Reservoir._Only
few of them are used as food.?ﬂb:fishery is
conducted. According to people living”there, the
number of carps has recently decreased. Trout

- have been reported to exist in the upper reaches
of (ataksu River, a tfibutéry of Oltu River.

Aquatic Insects

Accordlng to the results of surveylng aquatlc lnsects
at four poxnts in the project area, the ex1atence of
one type of beetles in the order of Coleoptera,_of
caddis flies in' the: famlly' of Hydropsthldae, the
order of Trichoptera, of two types of dayflies in the
order: of. Ephemeroptera-*and..df “one'ﬁtype_'bf .snaiis
(Megastropoda) ‘has been confirmed.'The.éxistence of
one:  type ofﬁ'caddls flies -in the Hfamily of

'Hydropsychidae, . the order of-Trichdptera, of two typés
of- dayflies “in the order of Ephemeroptera and two

types of snails has been conflrmed at the pOLnt of
Olur. '

One type of those in. the order of Hydropsychldae at
the point. of Ayvall Dam Reservoxr and of one type of
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those in the ordér of-Hydropsychidae and one type of
‘those in the order of Trichoptera at the point of
- Ayvali Dam'can be seen. Thesée types are not used as
indexes to water contamination.

‘Aceéording to the results of surveying plankton in
Tortum Lake, general types of phyto-plankton such as
diatoms,'Euglena algae; etc., are mainly seen. Sétting
volume “is small and the number of “spices is also
Small. Minerals' are mostly seen at the lower part of
“the lake.

13.3.5 Water Quality

(1)

Water Quality in the Project Area

Aécording'to the results of surveYing water quality at four

‘points, - the present situation of water ‘quality in the

_projectﬂarea'is'asﬂféllowsi

 ‘Water was observed to be: véry turbid but to have no odor.
~Mud "at the rlver—bed 15 clean without . being organically

contamlnated

- According tolthe results of water guality ‘investigation,

o the - transparency of water is 4 cm' or lower and the

_--concentratlon of suspended sollds (88)is high, standlng at
_3340 to 820 mg/l Thﬂ chemical oxygen demand (COD) is 24 to

32 mg/l ‘The concentratlon of total nltrogen (T-N) is 0.22

to 0.58 mg/i, -lncludlng,. nitrite nitrogen (NO,-N)

concentration of " 0.14° to 0.019° mg/l and -a. respective

.ammonia 'nit£0gen--(NH;—N)"and' nitrate nitrogen (NO;-N)

concentratlon under detectlon llmlt (NH,-N:-0.01 mg/1, NO,;-
N::.0.001 mg/l) ' '
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(2)

The concentratlon of total phosphorus (T-P) is high,
standing at 0.58 to 2.08 mg/l. The concentration of

‘dissolved oxygen (DO) is 7.2 to 8.7 mg/l. The hydrogen ion

concentration (pH) is 8.1 to 8.3.

- As for waterfquality,at observation points; S8 at the pbint

of Ayvali Dam is 340 mg/l lower than that at other points.
COD and T-P are 32 mg/1 and 2.08 mg/1l reépectively'and tend
to be relatively hlgher than. thOSe at other p01nts T-N at
the point of Olur Dam in the upper reaches of the rlver is
relatlvely high. It tends to get lower while observatlon

points are shifted toward the lower reaches of the river.

Water Quality and Other Aspects in Tortum Lake-
1) Water Quality

Accordiﬁg ‘to . the results  of watéi . quality
~investigation ln Tortum Lake on Tortum River, a
tributary of Oltu River, the transparency of water is’
1.6 m, SS is 10 to 23 mg/l, COD is 8 mg/l, and T-N is
0.34 to 1.01 mﬂ/l (1nclud1ng NH,-N concentratlon of
under the detection: llmlt to 1.2 mg/l)y. T-P is'under
the detectlon limit (0.01 mg/l). DO is 8:3 to 8.9 mg/1
and pH is 8.0 to 8.4. According to the results of
- water quality investigation at the inlet and outlet of
Tortum Lake, at the inlet, the trans?arency-of-water
is 4 cm or: 1ower, ‘88 is 118 mg/l, COD-is 16 mg/l T-N
_is 0,57 mg/Yl: (NH,-N: 1. 58 nmg/ly, - P lS under the
detection limit, DO is 7.9 mg/l and pH is 8. 2. And at -

the outlet; the transparency of water- :is 12 cm or-

- above, 'SS 1518 mg/l, COD is 12 mg/l, T-N.is 0.56 ng/1 -
(NH,~N is under detection-limit);”mfP is under the.
detection limit, DO 'is 8.1 mg/1 and PH . is ' 8.5.
‘Accdrding to - these results, lt is. characterlstlc of
water at the outlet of Tortum ‘Lake that SS, NH,~N as

well as COD is‘remarkably lower than those at the
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inlet. The concentration of nutrients such as T-P, T-N
and DO is not so different from that at the inlet and
pH is slightly higher than that at the inlet.

2)  Water Temperature

According to summer water temperature measurement in
 Tortum Lake the temperature of water is about 25 °C at
:the surface ~of tﬁe lake. While-observdtion pointe
' become deeper in the lake, water temperature tends to
become lower, standlng at. about 19 °C at ‘5 m in depth
and about 7 °C at 15 m in depth and the thermocline is
thlck, consrstlng of water w1th a thickness of 3 m to
- 13 m. '

Situation of Water Quallty in Comparlson with Water Quallty

'Standards_;.

The'results of'water'quality'whioh'waS'investigeted once,
are mentioned below in comparlson with the classrflcatlon
and water quality standards of surface water sources in the
quallty class;flcatlon of water envxronment prescrLbed in

the "Water Pollutlon Control Ordinance’ (proposal) COD
.belongs to. Class I and Class II and the concentration of

nitrogen by K]eldahl method (K-N, 0.2 to 0.6 mg/l) belongs

‘to. Class I and Class 11, NH@—N ‘and NO,;-N belongs to Class 1,

NOZ-N belongs to Class I11, . DO belongs to Class I and Class

11 and pH belongs to Class I. Water utilization purposes in

o each class are shown ln Table 13-3,

'*In comparlng the results of water quallty 1nvest1gatlon in
'Tortum Lake w1th the water quallty standards accordlng to

':.water classxflcatlon in lakes:(Table 13-4), SS and COD

belong to Class G III, ‘the pH ‘and DO satlsfactorlly meet

~ the Condltlons of Class G 1I. T~P belongs to Class G 11 and

. T-N belongs to_ Class G III.
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