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Figuré-A.1 Hypsometric Curve for the Catchment Area of Beydag Damsite
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“Figure-A.2 Hypsometric Curve for the Catchment Area of Bucak Damsite
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Figure-A.3 Hypsometric Curve for the Catchment Area of Birgi Damsite
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'Figure-A.4 Hypsemetric Curve for the Catchment Avea of Odemis Damsite
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Figure-A.5 Hypsometric Curve for the Catchment Area of Aktag Damsite
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Figure-A.6 Hypsometric Curve for the Catchiment Area of Burgaz Damsite
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Figuré-A,T Hypsometric Curve for the Catchment Area of Ergenti Damstte
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Figure-A.8 Hypsometrie Curve for the Catchment Avea of Uladi Damsite
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Figure-A.9 Hypsometric Curve for the Catchment Area of Akyurt Damsite
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Figure-A.10 Ilypsbmetric Curve for the Catchment Area of Yenlgehir Darnsite
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Figure-'A.il‘ Hypsométric Curve for the Catchment Area of Egridere Damsite
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Figure-A.12 Hypsonietric Curve for the Catchnient Avea of Sartlar Damsite -
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Figure-A.13 Hypsometrie Curve for the Catehnient Area of Pirlagei Damsite
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Figure-A.16 Mean Monthly Precipitation Distribution (Selguk, Bogazigl, Torbal)
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Figure-A.71 Probable Maximum Flood Hydrograph for Akyurt Damsite
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.ANNEX B
GEOLOGY

1. General Geology around the Kii¢iik Menderes River Basin

The basement rocks of Kugitk Menderes tiver basin are composed mainly of highly
metamorphosed rock complex calted Menderes Massif, which was {ormed mosily by the
Alpidic Tectogenesis. While Cenorzoic Voleanics distiibute widely from the north of Gediz

tiver, and Mesozoic Group and ultramalic rocks exist in the southwards of the Biiyitk
Menderes river.

2. Geology of the Kligiik Menderes River Basin
2.1 General Geology

The general gcology of the Kiigiik Menderes river basin is shown in Figure B.1. The
basement rocks of the river basin are composed mainly of metamorphosed rocks called
Menderes Massif which is largely divided into three according to their metamorphic phases,
i.e., the core, the mantle and the outer past.

The core paﬁ of the ﬁmssn( which is mainly composed of highly metamorphosed rocks
such as gneiss and leptite, lics arouncl Kiraz located at the east end of the river basin.  The

~ gneiss of the core part is characlerized by Augen Structure, where alkali feldspar is large

lenticular-shaped.  The leptite is mainly composed of fine granules of irregular-shaped
feldspars and biotites, parily quartzes and/or amphiboles etc.. This rocks often change into
- biotite schist. :

The mantle part of the massif surrounds the core part, mainly forming the moumamous
area around Gdemig. The main composition of this parl is mica schist.

The outer part of the massif is subdivided into the lower part and the upper parl. The
- massil in the lower part consists mostly of phyllite, mica-quar{z schist and mica schist, and that
in the upper part is mainly of marble. The rocks of this part are situated ncar the coast of
Acgean Sea with Mesozoic Limestone and ncogene sedlmemary rocks. The neogenc

- seximentary tocks consist of siltstone, conglomerate and limestone. '1 hc siltstone is usually =~

very soft, while the conglomeralc and limestone are porous.

The plain atong the Kﬁqlik Menderes river consists of alluvium and fan deposits. The
former consists of very thick fills (maximum thickness over than 340m), and the latter
distributes widcly around the mouth of the streams from mountains, of which fool portions are
composed of the outwash detrital malerial derived from the rock basement of mountains.

2.2 Geology around the lden!ificd Dam Sites

. The geological maps and profiles around dam sites identified in the Phasc-l Study are
shown in Figure B.2. :

As 0 the Beydag Dam and the Aktas Dam, the feasnblhly studics have been done by
DSI, abd their geological maps have been made rather in detail in the fcasibitity steudies.
Flgurc B.2 and Figure B.3 are prepared based on these results. .

The baserhent along the Beydag Dam axis iskc'ompos_ed of the core part of Menderes
Massil and very thick alluvium. In case of the Aktag Dam, the basement rock is of hard
biotiteschist (the mantle part of Menderes Massif) and unconsotidated sediment.



- Figure B.4 through Figure B.10 show the geological maps around dam sites and
geological profiles along dam axes of the Burgaz, the Ergenli and other dam siles studied. The
geology of these dam-sites is mosily composed of micaschist and/or phyllite (partly
quarizschist, caleschist) except the Bucak and Akyurt dam sites: the former is of augengneiss
and fan deposit, and the latter is of marble and micaschist.

3. Geology of Beydag - Odemis Area
3.1  Geology of the Area

 ‘The basement focks of Bé}’dag - C')'démi$' Arca are composed of the core part of the
" Menderes Massif which consists of gneiss, leptite, micaschist, granite and ati_]phibolc.

In the plain area, alluvial deposits, of whic maximum thickness s more than 200m, fill
the graben of Menderes Massif. Their composition is usually sand to silt bearing a lot of mica-
~ fragment. The alluvial fan deposits composed of a large number of cobbles and boulders
distribute widely along the foot of mountains.

3.2 Geéology along thé Proposed Main Canal
(1) Along the Right Main Canal

The basement of few kilometer section from Beydag Dam is composed of alternation of
marble and micaschist as shown in Figure B.11. Marble is usually hard and massive,
somelimes a lot of cracks develop. Micaschist is partly weathered, but fresh part is hard. The
base é); canal in this section is composed of relatively hard rock, so that rock excavation may be

needed. ' '

After the above section, for about 20 to 25 km, the basement along the elevation of 180
m is composed of soil for about one-third of the scction, and the rest is composed of rock .
which is mainly of leptite, while the basement along the elevation of 150m is composed of soit
for almost full length. Leptite is the relatively hard, medium grained and of well-schistose rock.
Soil in this section is generally micaceous and reddish brown. Gravel and sand distribute
“mainly along the stream lines, and silty soil gradually develops as apart from the stream.

~For about 10 km or more after the above section, the basement is composed of gneiss
- particularly in the mountain sides. The first 7 to 8 km along the ¢levation 150m suns along the
border between hard rock and sediment, and after that fan deposils are predominant. Gneiss is
. generally hard and forms relatively steep slope. Soil in the upstream side is composed of fan
consisting of gravelly silly sand bearing cobbles, boulders, gravels and micaceous silt, and
silly soil in the downstream side.

(2)  Along the Left Main Canal

" The bascment along a few kilometer in the uppermost stream consists of fan deposits
- composed of cobbles and boulders bearing sandy silt. Permeability of the soil along this

" section seems relatively high. :

_ For about 20 km after the above section, micaschist and gneiss are predominant atong
the elevation of 180m, while along the clevation of 150m is nostly composed of soil.
“Micaschist is generally well-weathered and soft, while gaciss is hard and forms a steep slope.
Soil in the upper stream side is composed of fan deposit consisting of sand and gravels! and
reddish brown silty soil originated from weathered rocks in the downsiream side. Permeability
of sand and gravel is usually high, while that of sikty soil is low. T

As for the reaches of 15 km of further downstream section fron the above seclion, its
central partis occupied by a hill composed of micaschist and quartz-micaschist. The other part

B-2



* is composed of fan deposit and/or alluvium or residual soil. The fan deposit is generally of
- gravel bearing silty sand, and the other is of light brown sandy silt and reddish browna fine soit
derived from weathered micaschist and mica-quartz schist. Micaschist and mica-quartz schist
are well-weathered and remarkably softencd.

" After the above-mentioned sections, the geology is composed of mica-quartz schist and
gn¢iss in the mountain side. As for the plain side, gravel beanng silty sand of fan deposit is
mainly found in the upstream side and light brown sandy silt in the downstream side.

" Generally, above mentiched soil is well-consolidated and relatively dense, so that
* depression may not occur. The groundwater table along the canal route secems deep below the
ground surface and niay ot affect to the stability of the facilities. '

The permeability of soil scems to be relatively high, because they are sandy, and then
the leakage may likely happen. If the excavated pond wil reserve water statically, however,
mica fragment may form a thin susface layer on'the bottom of pond and the fcakage through the
boltom may be checked lo some extent.

3.3  Embankment Material and Aggregate

For the Beydaf Dam and Aklag Dam, the geotechnical properties such as location,
volume, and their physical and mechanical properties of embankment material and concrete
aggregatc are mentioned in the feasibility studies made by DSI. These results are summarized
in Figure B.12 and B.13. ' -

In case of Ergenli and Burgaz Dam, the geotechnical study has not been carried in depth
so that embankment material especially impermeable material will need to be further -
investigated.

~ In Turkey, the following values are considered as the standard for the dam cibankment
material and concrete aggregate. S '

(a) Impermeable Material

- Specific Gravity Min. 25
- LiquidLimit(LL)Y - 40~50% .
Plasticity Index (PI} ' 14 ~20% _
- Max. Dry Density .~ : - "~ Min. L6 ton/m?
Opt. Moisture Content -~ ' 15~20% (Min. 10%)
Cohesion Strength : 0.5 ~0.75 kg/m?
[nternal Friction Angle 26°C~30°C

(b)  PermeableMaterial ‘
- Specific Gravily ~ Min; 2.6

- Weight % Retaining 200# Sieve  Max. 3 ~5%
- Water Absorption Ratio Max. 1%
- Weight Loss by Los Angels
Abrasion Max. 40 ~ 0%

- Soundness to Sodium Sulfate  Sand, Max. 8 ~ 10%
- Gravel, Max. 10~ 12% :

'(c) Rock Material

- Specific Gravity Min. 2.6
- Water Absorption Ratio ‘Max. 1.8%
- Weight Loss by Los Angels
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- Abmsion Max. 40%
- Soundness to Sodium Sulfate Max. 10%

As material for canal embankment, cnough quantity of impermeable material is difficult
to be found out in the Study Area. Besides, (he ground seems not to have good water tightness
because of their composition being micaceous sift and sand. Fundamentally, excavated material
will be used for canal embankment, however, ihey may nced the lining because of the of
above-mentioned reason. _

As concrete aggregates, crushed material of marble to be coltected from the quarry site
located at the right bank side of Beydag Dam sitc should be suitable mairials showing the
following technical data, and also their quantity should be sufficient for the construction of the
dam and the canal struclures.

- Waler Absorplion Ratio 0.32 ~ 0.54%

- Weight Loss by Los Angels
Abrasion Test 35~36% (500 cycle)
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