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ANNEX L
ENVIRONMENT

1. Legal Framework on Environment in Turkey
1.1  Lows and Responsible Ministries on Environment

Based on the principle of “Polluter-Pays" and "Richness of Future Generation®,
~ Environmental L.ow was publisked in 1983 in Turkey in order to prevent and climihate
cnvironmental pollution and to manage the natural and histortcal values. In line with the
Environmental Low, several regulations have been published since 1983; control of air quality,
water polluiion, noise, solid waste and chemical substances, cte.

Based on Article 10 of the Environmental Low, Environment Impact Asscssment (EJA)
Regulation was issued in February 1993, According to the EFA Regulation, the purpose of
ElA is as follows:

- To identify and evaluate the environmental impacts of proposed and privale
- activities which nray cause environmental problems,

- To prevent or mitigate adverse impacts, and

- Toassess alternative o the activilies.

- Since 1978, Prime Ministry Undersccretariant for Environment under the Ministry of
Statc has been respon&ble for the coordination of all national and environment activities for the
environment in Turkey. in {991, the Undersecretariant for Environment was promoted to the
- rank of Ministry of Favironment (MOE). The MOE is responsible for not only the above -
coordination but also intervention and implententation of polictes concerned with environment.
In addition, 23 provincial and local environmental foundations were established as an important
channel to reg:onal and local governnients or agencies.

1.2 Environmental Impact Assessment System

‘ _According lo the EIA regulation, the follomng DSl pro;ecls are rcquxrcd to prcmrc -
“checklists of Initial anronmcnlal Ewammatlon (IEE} or Envnronmcntal lmpact Shlcments
(FlSs) ‘ _ :

Projects Whlch require lEE

- lrrigation

- Landteclamation

- Hood conlrol

- Waslte water treatment plants

- Rescttlement of 200 - 1,000 dwellings

- Small dams (surface area of the reservoir is lcss than 15 Ln\2 OF feServoir \olumc 3
is less than 100 MCM})

Projects which require EIS ElS
- Poris (entry of vessels is over 1,350 tons)

- Dams (surface arca of the resérvoir is more than 15 km? or rescrvoir volumc is
more than 100 MCM)

- Resettlement of more than 1,000 dwellings

- Land reclamation from sea and dredging

- Groundwaler development (volumetsic capacity is more than 10 MCM per year)

. For the I;rojecl_\_vhich falls under the above definitions, DSI must submit a checklist of
IEB or EIS 10 the provincial office of MOE. The checklist of 1EE is a brief and conclusive
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dcscﬁplio_n of the project and its environmental impacts. On the other hand, EIS is morc.
comprehensive and includes the chocklist of TEE, the detailed deseri ptionof the project, and the

prediction and the asscssment of the project impact. The process of IEE and EIS are shown in
Figure - L.1and L.2, respectively.



2.  Initial Environmental Examination (1EE)
2.1 Objective of 1EE |

The objective of Initial Environmental Examination (IEE} is prefiminary cnvironmental
review to asscss whether Environmental Impact Assessment (EIA) is necessary or not for the
Project. Major study components of IEE include present environmental condition, preliminary

assessment of environmental impacts, scooping of significant impacts and cvaluation of
whether EIA is necessary or not for the Project.

2.2 Environmental Itenis and Ecological Regions

‘Based on the "Environmental Impact Assessment Guidelines for Water De\}elopmcnt
Projects in Turkey" prepared by USBR in cooperation with DS in 1994, 20 environmental
items are selected considering the major components of the Project such as the construction of

Beydag dam, canals and drains, and agricultural development in the Project Area. The selected
environmental items arc as shown in Table - L.1.

. Considering major components of the Project, the area 1o be affected by the Project is
broadly divided into the following four ecological regions taking the locations of impact into
account: :

Regionl Catchment area of Kilgitk Menderes river at the dam site excepl
the Region ll mentioned below :

Regionll : Rescrvoirarea of Beydég dam including dam sitc
Region Il : Irrigation Area |
RegionlV :  Arca extending along the downstreany reaches of the Kiigiik
Menderes river from Beydag dam site
2.3 Result of the IEE
i (1)  Dislocation of People.

.'Aﬁcoordin to the DSl;ll plan, ﬁloél of dwellers in Cifllikkéy‘and Karaman and a parl' of

+ people in Bakirkoy and Yenigehir nced to be resettled in the other places because of

- construction of the Beydag dam, while people in Kurudere, Karaoba and Yaglar do not need to

be shifted. Based on the present population and the location of village confirmed by

topographical maps on a scale of .1:25,000, the people (o be dislocated is eslimated at around
1,500 persons. The dislocation of people in the reservoir area of Beydag dam is one of the

principat issues ta be caused by the Project taking the sociological impact to 1,500 pessons into

accounl, Therefore, the detaited assessment is required in order to check the sociological

- impact to be caused by the Project. _

(2)  Land Use Changes

. According to the information from DS!-I1, the present land use in the reservoir arca of
Beydag dam is as follaws:

Present Land Use Areatha)  Proportion (%)

Agricultural Land
- Annual Crop 1,010 638
-TeeCrop 230 LR
Forest and Public land 250 17
' - Total . 1,490 100
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‘The above data indicates that 1,240 haof the agrmulmra'. land will be submcrgcd inthe
reservoir arca. Although the construction of dam would submerge the existing agricultural land
in the reservoir area, the Project will improve the agricuttural fands of around 15,400 ha by
providing them with ‘sufficient irrigation water. Inaddition, the project economic evaluation is
carried out taking into account the loss of land produclw:!y in the submérged arca. From the
above studies, il is judged that the negative impact caused by the change of landuse is
considered to be small from the viewpoint of cconomical aspecls.

(3)  Impaimhent of Transportation

Beydag dam will aftect and suhmergc a provincial road runnmg fi roim chdag throiigh
Kiraz. However, a national road has already completed from Beydag to Kiraz via Cayh, and
most of cars move through ihis national road. On the other hand, the road condition in the
proposed ifrigation area will be improved by the construction of lhc canal service roads. Asa
result, the negative impact to the transportation will be almost nil.

4y Taundation of Mineral Resources

* According to the existing geological map, there are no mineral resources in the project
area incliding the area to be submerged in the Beyda} reservoir, and therefore no ncgative
1mpact to minera) resources will be causcd by the Project.

(5) - Historical and Recreational Disturbance

According to the information from the General Directorate for Preservation of the
Cultural and National Heritage, the seven cultural and historical assets exist around the Project
Arca. They are Kaymakgi (Ancient City), Kizileaavlu (Ancient City and Ancient Castle),

- Emiril (Ancient Castle), Ovakent (Ancient Vlllage) Konakls {Ancient Village) and Balabanh
(Ancient Castle). Those cultural assets exist in the built-up area of villages located in hilly
areas or at higher elevations than the alluvial plain. Moreover, no culural and historical assets
are reported in the proposed Beydag reservoir area also according to the information from the
General Directorate for Prescrvation of the Culiural and National Heritage. No negative impact
to historical and recreational disturbance will therefore bc caused by the Project.

(6) Ecologlcal Disturbance

.. For the maintenance of the prescnl ecosystem in the Kttguk Menderes river b'tsm the
‘ntain concerns are endangcrcd flora and fauna. In the PrOJccl Arca, however, most of these
- flora and fauna mainly exist out of the potential land taken for irrigation de__vclopment according
~ to the information of Dokuz Eylil University, and therefore no major damage of the present
cccosystem is expected even after the completion of the envisaged irrigation projects, exceptin
* the Eleman wetland area.

" The Eleman wetland with a total area 1,500 ha is located in the lower most reaches of
“the Kiigitk Menderes niver. ' Out of this total area, about S00 ha consisting of two lakes,
wetland and hilly arca is considered to be more important for the birdlife and fishery than the
remaining 1,000 ha which has been used as the agricultural land malnly in the dry scason.
This ecologlcaliy imporlant area is direclly receiving water from springs bul not from the
Kigitk Menderes river. Therefore, any remarkable negative impact will not be caised on the
ccosysiem in this arca even after the project imptementation which will cause the environmental
~ changes mainly on the downstream reaches of the Kiigik Menderes river: decrease of river
* flow duc to construction of the four dams and deterioration of water quality due to use of
chemical fertilizers and agro-chemicals.

N Degradation of Forest Resources

According to the result of the present land use survcy, there is no forest area in the
Project Arca. Inaddition to the above area, 17% or 250 ha of forest and gtassland areas exist



in the proposed Beydaj reservoit area. On the basis of ficld observation, most of the above
forest and grasstand areas are occupied by scrubs and grasses. No serious impact to the forest
will, therefore, be caused by the Project.

(8) Erosion and Sedimentation

Annual sedimentation yield at the Beydag dam site is estimated at 112 tons/km? by the
JICA Study Teani.. According to the Irrigation Master Plan prepared by the World Bank, the
average annual scdimentation yield of the watershed in Turkey is estimated at around 600
tons/kmZ. Comp'mng to the national average, it is understood that the sedimentation of
Beydag reservoir is not so serious. In addition, two watershed management projects arc still
being i J}!ementcd and three projects are waiting for the implementation in the watesshed of
Beydag dam.  The impact to the PI‘O_]CCl caused by the crosion and sedimentation is considered
to be low.

(9) Ftshcnes lLosses

There isno flshery producllon in the upstream and downstream of the Beydag dam site
in the Kiigiik Menderes river except two lakes in Eteman wetland. The fresh water source to
those two lakes are from springs not ltom the Kiigiik Menderés river. Therefore, no negative
impact to the fisheries would not be caused after the complementation of the Project.

. (10)  Groundwater Deterioration

The quantity of groundwater will be improved in the pfoposed irsigation area after the
implementation of the Project, because the use of groundwater for the irvi igation purpose will be
iimited to 64% of the present one. _

The quality of groundwater might be affected due fo the additional pollution loads of |
chemical fertilizer and agro-chemicals from the irrigation arca. Thesefore, the detailed
assessment is required in order to clarify the magnitude of the impaci caused by the Project.

S (11) Changcowachfow Regime

According t6 the result of water balance stud), the qmntlly of surface w alcr will bc
deéreased to 311 MCM from 362 MCM at the river niouth of the Kiigitk Menderes after the
construction of the Beydag dam. This mieans that only 14 % of the totat flow of the Kuguk
~ Menderes river will be controlled and used for the irrigation and therefore, any parlicular

consideration of the river maintenance flow from reservoir may not be nceded. In addition, the
decrease of surface water dose not cause any rémarkable impact on the ecosystem in the
wetland described above.,

(12) Surface Water Deterioration

The quality of surface waler in the P[O_]C(:l Area and the downstream of Pl‘GjCC! area
might be affected by the increase of the poliution loads of chemical fertilizer and agro-chemicals .
from the cuitivation area. Therefore, the detailed assessment is required in order (o clarify lhe '

_ mfigmlude of the im pact causcd by the Project.

(13)  Eutrophication of Dami Reservoirs

In the upslream arca of Beydag dam resenmr the main source of water pollullon is
waste water from livestock and household in Kiraz district, which is flown {o the river without
any treatment, According to the estimation by SICA Study Team, 30,000 persons and 10,000
heads of cattle will live in the watershed of Beydag dam in the Kiraz district in the year of

. 2000. Under this condition, the inflow of nutrients from the upstream arca of the dam site
would affect the water quality in the proposed reservoir. The possibility and magnitude of the



impacts will be studicd on the basis of the projection of waler quality deterioration considering
the characteristics of the reservoir, ' _ : -

(14) Public Health Issucs

According to the Master Plan prepared by IBRD (1991), the followin'g four discascs arc
reported as water bom diseases related to the water resource development in Turkey.

Name of Water Borne Disease : . Distribution -

Malania - Lowlands of Southeast Anatolia
Schistosomiasis (bilharzia) :  Rivess of Southeast Anatolia

~ Lymphatic filariasis (elephantiasis) Whole Turkey S .
Japanese encephalitis Mouintains and lowlands of South Last of Turkey-

According (o the Provincial Office of the Minisiry of ‘Health, however, the above
diseases are not reported in the river basin. Therefore, no negative impact would be caused by
the complementation of the Project.

(15) Climatic Change

In general, change of micro-climate usuatly occurs when a reservoir has a large surface
area, particulatly in the arid or semi-arid regions. The reservoir area of Beydag dam is only
14.9 km2, which is too small to cause substantial impacts related to the micro-climate changes
around the reservoir arca.

: (16) Water Rights Conflicts

Some water rights for the irtigation are set in the Kiglk Menderes river. However,
~ these walter rights are not used due to the degradation of the surface water quality at present.
- Asaresult, no serious impact will be expected by the Project.

(17} Soil Degradation

U.r’_]_der the proposed farming practice, the soil fertility iwill be improved from the prescit

- condition due to the introduction of the proper rotation system of crops and the proper

application of manure. Thus, positive effect will be expected to be brought about by the
" Project. '

(18) = Change of Farming Practice

~ Under the "future with project” condition, the farm income will be increased to a great
extent. Inaddition, the agricultural extension work to farmess will be strengthened in order to
‘attain the improved farming practices including the promotion of scheduted and collective crop
production, proper application of farm inputs promotion, promotion of co-use of farm
“‘machinery and introduction of new irrigation method.

(19) * Barthquake Hazards

The facilitics of the Proj‘cct is not so large that the earthquake cause the damage tolife of
local people except for the Beydaf dam. The present dam design has an enough safety factor
against the earthquake. The impact by the earthquake is deemed to be almost nil.

2.4 Summary of the IEE

A preliminary evaluation of magnitude of impacts has been conducted on the selected
19 eanvironmental items and its result is summarized in Table - L.1.- The following



environmental items are expected to have the significant impacts caused by the Project and
assessed in the further EIA study.

Environmental llerﬁs : Region]  Regionll Regio'n]ll: Region 1V

Sociological Impact to Distocated People - a - -
Futrophication of Dam Reservoir - o . -
Dowislream Water Quality Deterioration - - o o
Groundwater Quality Deterioration - - o o
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3. Envirommental inlpab_t Assessinent (EITA) | :
3.1 Sociological Tmpact to People to Be Dislocated from Beydad Reservoir
Arvea

3.1.1 General

Duc to construction of $he Beydag dam, around 1,500 persons living in the reservoic
area have to be dislocated (o other arca. For the preparation of plan and procedure for the land
acquisition in the rescrvoir, the case of the Tahtali Dam Project, which is located 80-km
southwest of Izmir and under the construction by DSI -1, was ¢xamined in the EIA study.

3.1.2 Land Acquisition Procedure of Tahtalt Dani

The Tahtali dam is a water supply dam to [zmir city and still under construction under
the supervision of DSI-If. Around 900 houscholds have been dislocated from the 2,352 ha of
the reservoir area. The procedure of land acquisition applicd for this dam project is
summarized as follows:

Annoucement of the plan by DS{

Quessionnite survey  to all houscholds :
LEstmation of land value
Fstimpation of 1and value

[ Land Commitee I |

| Mediation between land owners and DSI

Implementation of tand acquiision

Monitaring '

 After the announcement of the plan through the district government office, the
questionnaire survey of all houscholds to be submerged was made in order to clanify their
present economical and sociological condition.” Questionnaire sheets are composed of 65 items -
- ‘including géneral information of family, living condition, agriculiural activily, properly
situation, intention to land ac uisition, income and living expeases, and health condition. The
survey was conducted by DSi-H under the support of the World Bank. According to the result
of survey, the compensation method of dislocated people depended on their choice by land or
‘money. Most of people preferred money to land. In addition to this compensation method, the
supperl services of new house, job and agricultural land for dislocated people was requesied
by DSI-I to the district government office on the basis of the result of the questionnaire
survey. After the questionnaire survey, DSI-1f estimated their land and property vajue.

After DSI-1I finished the cost estimate of land value , the land commiiltee, which was
composted of five officers of the district government office, Ministry of Finance, district office
of MARA and DS, was organized in order 1o examine the land valug and to play as a mediator
between land owners and DSI before the implementation of the land acquisition. If the owner
or DSI had complaint abouf the mediation by the land committee, the case could be brought to
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the court undcr lhc "Land Acqulsmon Law" revised in 1983, The land value judged in the
court was the final. After the fix of land value, the land acquisition was implemented by DS1-
1L _

DSI-1f has a ptan to conduct the questionnaire survey in order to clarify the cconomical
and social conditions of dislocated people within three or five years after land acquisition. The
scope of the survey is around 30 % of the whole dislocated houscholds. The content of
questionnaire is still under planning with the support of the World Bank at prescnt. Although
collfectlon and analysis of data have been conducted, the actual action has not been taken by
DSt-11

3.1.3 Evalvation

The above procedure and measures in the Tahtah dam taken by DSI-II for the
dislocation of the people and compensation to them were judged (o be properly done  from the
following vicwpoints.

- To conduict the questionnaire survey to all households in the submerged area by
the dam construction in order to clarify their present economical and sociological
conditions,

- Toorganize aland committee to decide the compensation amount from the neutral
standpoint,

- To request the local government o conduct the support service to the dislocated
pcople, and

- To make a plan the monitoring of socio-economic Condmon of the dls!maled _
people (still on-going).

In addilion to the above procedure and measures taken for the Tahtah dam project, the
- following matters should be noted for the Project. '

- Toconduct the publlc consultation mecting before the nmptcmcntatmn of the !and
acquisition in the proposed teservoir area, and
- To make the action plan for the support and improvement of the dislocated
- people, if required, on the basis of the result of momlormg their living condluons
in the new area. . :

32 Eutmpl!icatlon of the Beydag Dam Reservoir
3.2.1 Projection of Eutrophicalion '

The inflow of nutrients from the upsiream arca of the dam into the Kiiglik Menderes.
“river would affect the water quality in the Beydag reservoir. The main source of water
pollution is waste water from livestock and houschold in the waltershed of the Beydag dam in
* Kiraz district, which is flown to the river without any treatment. ITn addition to the above
_polution source, there is some natural pollution source from rainfall. The possibility and the
“magnitude of the culrophicalton is assessed foltowing the Vollenweider Mode on the basis of
the following data and assumption. :

Annual flow . :
Based on the hydrological data shown’in Anne\ A, annual average flow at

Beydag dam is set to be 76,000,000 m3 per year.

Phosphorus supply
Phosphorus supply from the upslrcam arca of the dam reservoir is estimated as
shown below :




Pollution Source Présent - Future (Year 2000) Unit I oad Pollution Load
C : (kg/year/unit) kglyear)

Person 27,000 persons 30,000 persons 033 . 9900
Cattle 10,000 heads 10,000 bheads 204 20,400
Runolf 51,500 ha 51,500 ta 0.30 15,500

Tolal | 45,800

'According to the above estimation, the average phosphorus concentration of the inflow
is 0.60 mg/l.

Dam charactenistic
The characteristic of Beydag dam and water flow in the reservoir area are

estimated below

Reservoir area : 14,860,000 m2

Reseivoir capacity : 241,000,000 m3

The retention time of inflow in the dam reservoir (reservoir volume / annual
average flow): 3.17 years.

Chiorophyll concentration
Based on the Vollenweider Model, the concentration of chlorophyll is estimated,
for which the following formula was employed.

" Chl =037 x{P/ (1 + YTw}.79 |
Ch! : Concentsation of chlorophyli-a in the reservoir
P average phosphorus concentration in the inflow
Tw : Retention lime of the inflow

- As a result , the concentration of chiorophyll-a (a indicator of eutrophication) in the
reservoir is estimated at 25.9 mg/m3.

3.2.2 Evaluation

_ Accordmg to the OECD Guidelines for cutrophlcauon in a fake or rescrvoir, the
~ relationship between culrophication and oonccntratlon of chlorophyll-a is defined as shown
: bclow ‘

- BEutrophication : ChIoroph}'ll - a Concentration (mg/m3) -

Very Low Possibility less than 1.0
Low Possibility 10-25

. Normal Possibility 25-890
High Possibility 80-250
Very High Possibility More than 25.0

: According lo the above-mentioned guidelines, the calculated result of the concentration
- of the chlorophyll-a in the Beydag reservoir water belongs to the category of " very h:gh'
possibility". ‘Therefore, the countermcasures should be taken in order to mitigate' the
magnitudé of the cutrophlcatlon in the reservoir based on the result of monitoring to be started
- after completion of the dam construction.

3.3 Deteriorhtion of Water Quality
3.3.1 Projection of Increase of Farm Inputs

The deterioration of the water qualily in the surface and the grou ndwalcr in the Project
Arca would be caused by the increased application of chemical fertilizer and agro-cheniicals,
“The possibility and the degree of the deterioration ar¢ examined on the basis of the calculated

L-10



result of the inass balance of farm inputs between present condition and "future with project”
condition. Based on the present arid proposed farm input application shown in Annex E, the
total quantitics of the farm inpuls were cstimated as shown in Table - 1.2 and 1.3 and
summarized below:
, {Unil: tons)
Present With Project Balance

Nitrogen 1,390 2,590 1,200
Phosphotous 210 380 170
Agro-chemicals 70 110 40

. The above-calcutated result shows the increase of the load by 86% for nitrogen, 80%
for phosphorus and 51% for agro-chemicals in future as compared with the present level in the
Project Area. '

3.3.2 Projection on the Surface Water Quality

The po:;sibility'of the deterioration of surface water quality was examined by the above
catcutated result of mass batance and the following assumption.

River flow change _ :
According to the result of the water balance study, the annual river flow will
decrease from 76.1 MCM to 25.1 MCM at the Beydag dam site.

" Runoff of farm input o _ _
There is no data concerning the runoff rate of chemical fertilizer and agro-
chemicals in Turkey. Thercfore, the research result in Japan was applied to the
~ estimation of the runoff rate of the nitrogen and phosphorous in this study.
Referring to this result, the runoff rate is sct to be 1% for nitrogen and 0.2% for
phosphorous. In case of agro-cheniicals, the runoff rate is assumed tobe 0.2%
which is the same rate of phosphorous taking into account the same disintegration
rate. The estimated amounts of the runoff of farm inputs arc as show below.

o (tons)

: - Prescot With Project Balance
- Nitrogen ‘ Lo . 13.9 259 12.0
Phosphorous o od2 076 034
Agrochemicals - - 014 022 1 0.08

- On the basis of the above a'ssunipiion and da‘la,' the pdliuﬁbn load i.n the suffai:c'wﬁter
“was calculated as follows:: s “

: {ppm)

- Present With Project Balance
Nitrogen T 048 . C 103 0.85
Fhosphorous : 001 - - 0.03 ©0.02
“Agro chemicals C0002 - 0009 . 0.007

~ Based on the present water quality data of Beydag dam site, the future sutf ace water
quality was evaluated as follows: '

: Present{ppm)  With Project (ppm) Watcr Quatity Class
Nitrogen 1.5 200 Class [

Phosphotous 0.05 0.07 ' Class 1
Agro-chemicals Nodata >0.00% Class 1

* The above table shows that only small impact is expected to the surface water qua'lity in
the downstreant part of the Project Area under the "future with project” condition.
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3.3.3 Projection on the Groindiater Qualily

As for the groundwaler, it is difficult to assess the change of these concentrations in the
waler due to lack of the data concerning the present watcr quality and the dispersion of
nitrogen, phosphorous and agro-chemicals in the groundwater. Mobility of nitrogen is much
higher than phosphorous and agro-chemicals in the soils. In addition, leaching rate for total
input nitrogen is more than 20 times of the runoff rate. Judging from the result of the mass
balance calculation and the mobility of nitrogen, it is cautioned that a careful attention should be
paid (o the concentration of njtrogen in the groundwater. On the other hand, the impact of
- phosphorous and agro-chemicals to groundivater may be small as compared with nitrogen. -
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4. Environmental Conscrvation and Mbnitt)rlng Plan
4.1 Environmental Conservation Plan
4.1.1 General

Based on the result of the EfA, the plans for the environmental conservation and the
monitoring are prepared for the future reference. In addition to the environmental items
evatuated in E[A, the plan for the watershed management of the Kitgiik Menderes river is also

- prepared taking into account the present problems faced in the watershied management projects
being carsicd out by the government agencies of DS, MOF GDRS and MARA. The

 environmental conservation ptans thus prepared are as shown in Table 1.4 and summarized in
the following sections. _

4.1.2 Sociologlcal Impact to People to Be Dislocated from Beydag Reservolr
Area

As cvatuated in the EIA, the procedure and measures taken by DSI-II for the dislocation
of the people and compensation to them were judged to be praperly done. However, the
following matters should additionally be taken into consideration for the land acquisition in the
Beydag rescivoirarea:

Before implementation of compensation

To conduct the public consultation meeting with dwellers in the reservoir area,
To conduct the questionnaire survey to all dwellers in the reservoir area,

- To request the tocal government to conduct support service, and '

- Todecide the compensation amount in the proper method. -

Alter implementation of compensation

- To monitor the socio-¢conomic condition of the distocated people,
- To make a supporting plan, and :

- To request the local government to conduct the supppr; scrvice.

4.1.3 Eutrophication of Beydag Dam Reservolr

Reduction of the nutrient loading, especially phosphotus, is the ‘most cffective .
measures lo mitigate the eutrophication in the Beydag reservoir. The method of the reductionis =~
summarized below: o P D :

- To remove the nutrients from domestic waste water by municipal sewage system, .

- To decrease the nutrient runoff from agricultural lands by the proper farming
system, _ :

-~ To control the direct intrusion of the waste from livestock into the river, and

- Toavoid fish culture or recreational use in the reservoir. ' :

4.1.4 Degradation of Water Quality

Controt of chemical fertitizer and agro-chemicals is the' most effective measures 10
mitigate the degradation of waler quality for both surface and groundwater. The methed of
control is summarized below: _

- To maintain the proposed crop rotation system,

-~ Toapply chemical fertilizer al the proper timing and quantity,

- To check runoff of the chemical fertilizer from agricultural lands,

- Touse manure or organic fertitizer instead of chemical festilizer,

.. To conduct Integrated Pest Management (1IPM), which utilizes all kind of pest
control under proper pest forecasting system, and
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- Toestablish the proper pest forecasting sysien,
4.1.5 Watershed Manaﬁeh;ent

At present, four government agencies of DS, MOF, GDRS and MARA are tresponsible
for the watershed management. However, the current institutional arrangements are less
effective for an integrated approach towards the watershed management due to the shortage of
the communication among the above agencies. Furthermore, there is no mechanism for
agricultural extension work in the sloped area. Therefore, the progress of the watershed
managemenl project is cheécked and discussed in the joint committee which should be organized
ainong the said govcmmenl agencies. In addition, the joiit committee should request MARA
to conduct the extension or demonstration program for soil conservation in the sloped area.
These cfforts would contribute to the extension of the useful life of Beydag dam due to the
reduction of the sedimentation load.

4.2 'Envifonmental M('mitoring Plan
4.2.1 Institutional Aspects

- The Monitoring and Evaluation (M&E) Unit is proposed to be established in the Project
Office as mentionéd in Section 3.4.1 of the Main Report. The main dutics concerning
environmental monitoring of the M&E Unit are as follows:

- To prepare concrete monitoring plan,

- To conduct and supervise the aclual monitoring programs,

- Toanalyze the data obtained through the monitoring,

- To propose and evaluate the mitigation program, and

- To conduct a special study for the envitonment, if necessary.

' 4.2.2 Technical Aspects

- The monitoring items include groundwater table, water quality of surface water and
groundwater, the condition of farm inpul, socio-economic condition of dislocated people and
progress of watershed management project. In addition, it is necessary to monitor the
' ecosystem condition incjuding the wettand, local disease and oomp!amt of the local people once
~a year at least in order to check the unexpected environmental change to be caused by the
Pro;cct The summary of the envnronmcnlal momlonng planisas shown in Table - L.5.

() o Sociologlcal Impact to People to Be Dislocated from Beydaj Reservo:r Area
| (a) Monitori ngltems |

(i) Actual progress of the land acquisition and compensation
(i) Socio-economical condition of the dislocated people
(i) Requirements of the dislocated people related to resettlement

- (b) ‘Monitoring area

- The monitoring areais resetllemenl area.

i

(c)  Monitoring Period and Frequency

(i) During the land acquisilion period, the progress of the land acquisition and
compensation should be checked by the M&E Uml of the proposed Project
Office.

(i)  After the land acquisition pcriod, questionnaire and interview survcy should be
conducted by the said M&E Unit 1mmedialely and within 3 years.



&)

3

Eutrophication of Beyda Dam Reservoir
()  Monitoringitems

(i) Condition of wastc water source such as farm land, grazing land and domestic
waste water _ o
(i) Water quality of reservoir (sce the detaited infonnation in paragraph 4.2.2-(3))

(b)  Monitoring arca

The monitoring area is the watershed of Beydag dam for monitoring item a) and
Beydag dam reseivoir for moniloring item b).

{c) Monitori ng period and frequency

(i) During the construction period, the water quality of Beydag dam site should be
collected by the M&E Unit of the proposed Project Office and analyzed by the
DSI Laboratory at least bimonthtly. _ :

(i) After the construction period, the water quality of Beydag dam reservoir should
be collected by the M&E Unit and analyzed by the DSI Laboratory at least
monthly. The condition of waste water source should be checked by the M&E
Unit on the basis of ficld observation and interview to related agencics and local
people at least once a year.

Degradation of Waler Quality
(a) Monitoring items
(i) Phisico-chemical substance (Cotor, pH, EC, Cation , Anion, Boron, SS, DO)
(ii) Crgano-chemical substance (COD, NH4-N, NO2-N, NO3-N, T-N, T-P}
(iif) Agro-chemicals : S

{iv) Groundwater table : :
- {v) Faming practice such as usage of farm inputs :

(b) ~ Monitoring area

For groundwater table and qualily, the monitoring will be made at the wells in and’

-around Project Area. For the surface water quality, the monitoring area is the downstreamt’

- reaches (Kizilcaavlu and Selguk) of the Kilgik Mendeis river and Beydaj dam reservoir.

For the conditions of farming practices, the monitoring arcais the whole Project Arca.

(¢  Monitoring period and [requency |
() During the construction period, the groundwater should be sampled by the M&E o

Unit of the proposed Project Office at least two times per year. The groundwaler
table should be checked by the M&E Unit at least two times per year. The
surface water should be sampled by the M&E Unit at least bimonthly:. - Phisico
and organo chemical substance of both surface waler and groundwater should be
~analyzed by the DS Laboratory at sampling time. The agro-chemicals should be
analyzed by the DSI Laboratory at least once a year. The f raming practices’
should be checked by the M&E Unit through the interview to local farmers and
- the district office of MARA. .
{iiy After the construction period, the above monitoring period and frequency during
the construction period should be kept except for sampling of surface water
quality. The surface water should be sampled by the M&E Unit at teast monthly.



A,

Watérshc_d Managcmcnt
(a)  Monitoringitems

(1) Progress of watershed management project conducted by DSI
(i)  Progress of watershed management project conducted by GDRS
(i) Progress of reforestation project conducted by MOF

( v) Condition of agricultural extension works conducted by MARA

(b) Monitoring area
The monitoting arca is the watershed of Beydag dam.
(c) Monitoring period and frequency

(i} During and after the construction period, the progress of watershed projects and
condition of agricultural extension works should be checked by the Joint
Committee at least once a year and the Joint Committee should be reported to
the Project Office.

(5  Others

(@  Monitoringitems’

(1) Conditicn of ecological condition -
-~ (ii)  Condition of local disease
- (iity Constraint of local pcople

(iv) Others

(b) Momtonngafea

For the condition of ecological condition, momtormg area is lhe Ku:;uk Mendcrcs river

basin arca. For ihc other items, lhe momtonn_g arca is in and around the Project Area

(c) Momlonng pcnod and f requency

" (i} During and after the conslruction period, the all iteins should be checked by lhc
. ' M&E Unit on the basis of direct observation, interview and data colicctlon from
local pe()p]e and the related agenc;cs 1[ lcast oncea },car . :









Table-1.1  Result of 1115 of Beydag Dam hrigation Project
- Ecplogical Regions
Region| Region I Regien Il Region IV _
Environmental ltems Catchment  Reservoit Area lrrigation Area  Downstream Remarks
Area of Dam  including Dam River Channel
Site fcom Dam Site
1. Distocation of people - -TA -IC - ElA is necessary.
2. Land use changes - -iC -fC -
3. Impairment of transporlation - LC X -
4. Inundation of mineral resotirce - 3 X -
5. Historical and recréational disturbance
- Histrical and cultiral disturbance - X X -
- Recretionat distorbance - X -
6. Ecologicat disturbasice
- Terrestrial fauna and flora X X X
- Aquatic [auna and flora X T X
- Marshacea - - - -IC
7. Degradation of forest resources X -IC -IC -
8. Erosion and sedimentation -C -C -
9. Fisheries losses X X X x
10 Groundwater deteriorations .
- Groundwater depth - - +HB +C
- Groundwater quality . - CuB - A HHAs neccssary.
11. Change of river [ow regime - - -IC - o
12 Surface water deterioration - ) - -iB : . A FE1A is necessary.
13, Eutcophication of Dam Rescrvoir - i\ o= - * EIA is necessary. -
. 14. Public health issues - X x ‘X ' : :
15. Climatic change - - - -
16, Water ﬂ'ghts conflicts - - ‘X X
17. Sil degradation ' ; ; X
18 Change of farming practices - S Y £
"19. Earthquake hazards - X - -

A+ Refative high magnitude of imﬁacl is expecled
B : Relative medivm magaitude of impact is expected
C : Relative low magnitude of impact is expected

x: Noeffect is expected
- There is no relation

+: Possitive effect is expected
- : Negative effect is expected
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The Total Farm Input under the Present Condition in the Project Area
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Table - 1.6 - Quality Criteria of Infand Water Resources by Class

\Water Quatity Class

Water Guality Parameter Unit
- - 1 1 1l | \Y
A) Physical and inosganic -chemical
1. Temperature C 25 25 30 >30
2. pH - 6585 6585 6090  outside IIf
3. Dissolved oxygen (mg/) 8 4 3 <3
4. Oxygen Saturation {% 920 70 40 <40
5. Chlorine irons (mgl) 25 200 460 >400
6. Sulfate jons (mg) 200 200 460 >400
7. Nilrogen as ammonia © (mg/) 02 1 2 >2
8. Nilrogen as nitrite (gil) 0.002 0.01 0.05 >0.05
" 9, Nitrogen as nitrate (mg/l) 5 10 20 ©>20
10. Total phosphorus - (mgh) 0.02 0.16 0.65 - >0.6S
f1. Total dissolved malter (mg) 500 1500 5000 5000
12. Color {pt-Co units} 5 50 300 >300
13. Sodium {mgn) 125 125 250 >250
B) Organic
i. COD {mgl) - 25 50 w0 >70
2. BOD (mgl) 4 8 20 >20
3. Organic carbon {mg1} 5 ] 12 =12
4. Totat Kjeldah nitrogen {mpg/) 0.5 1.5 s >5
5. Biulsified oil and grease {mgit) 0.02 0.03 0.5 0.5
6. MBAS (mgT) 0.05 02 1 >1.5
7. Phenolic substances {mp) 0.002 0.01 0.1 >0.1
8. Mineral oils and derivatives {mgih) 0.02 - 01 05 >0.5
9. Tota} pesticides {mgi) 0.001 0.01 0.1 >0.1
C) Inorganic pollution .
" 1. Morcury {ugi) 0.1 . 05 2 2
2. Cadmium (ug) 3 -5 10 >10
3. Lead {ug1) 16 10 50 >S50
‘4. Arsenic Aug) 20 50 100 ©>100
5. Copper (ugil) - 20 50 -200. >200
6. Chromium (total) C(ugit) 20 20 1200 © 200
7. Chromium (ug/h - - 20 50 L >50
8. Cobalt Dughy - 10 20 200 - >200 :
9. Nickel (ugl) 20 - 50 200 200
10, Zinc (ug/l) 200 500 2000 >2000
11. Cyanide (total) (ug/l) 10 S0 100 L 100
12. Fluonac (ug/l) 1000 1500 2000 >2000
13, Free chlorine ugll) 10 10 50 50
14. Sulfur {ugil) 2 : 2 10 >10
* 15, Iron (ug/) 300 1000 . 5000 5000
16. Manganese {ugy i00 300 . 3000 >3000
17. Boron . (ugl) 1000 - 1000 1000 >1000
18. Sclenium {ugih) e c 10 20 T2
19. Barium {ugl) 1000 2000 2000 S2000
20, Aluminium (mgT) 03 03 1 >1
21. Radioactivity {pCilt)
- alpha-activity 1 10 10 >10
- beta-activity 10 100 100 >100
D) Bacteriological parameters
1. Fecal chloroform (MPN/100ml) 10 200 2000 <2000
(MPN/100mi) 100 2000 10000 <10000

2. Total chlotoforia
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Table-L.7  The Classification of Water Quality on Inland Sutface Waters

Definition Drinking Rec:ealion.lrrigaﬁon Livestock Fishery  Industry
Class I High Quality OK* OK oK OK OK OK
Class II Stight Polluted ~ OK**  OK OK OK OK#*  OK
Class N Polluted ‘NA.  NA  NA  NA  NA  OKsee
Class IV Fatremely Polluted  N.A. NA. NA. N.A. N.A. NA.

“* : Neoessary to make disinfection
¥+ : Necessary tomake appropriate purification

4% Excluding trout

*£4% « Necessary (0 make appropriate treatment

N.A. : Notacceptable

Table- L8  Result of Water Quality Analysis or the Proposed Dam Site

Sampli.ng Point of Dam Site

"~ ltem * Unit Beydad  Aktag Dugaz ~ Frgenli Uladi  Yenigehur
'Sampling Date 93.1995 93.1995 93.1995 93.1995 9.3.1995 9.3.1995
‘pH - . 7.2 75 73 - 74 7.6 75
EC . - ‘mS/em 0.23 020 023 02 0.16 0.24
Cation ' _ 7 _

Na+ - mgit 2461 2390 - 1265 391 966  12.19
K+ . ‘mgi 078 078 039 - 039 039 039
Cat+ L mgil 1720 1560 - 2720 - 2700 1580  18.40
Mg+ - mgd 950 870 480 : 640 720 13.80°
CTotal . migh 5209 4898 4504 - 3770 3305 4478
SAR ' - 167 170 08} 025 072 0.74
Anion :
CO3- - gl 000 0.00 000 0.0 0.00 0.00 -

" HCO3- mgil 6150 7800 6050 5850 6300  84.00°

G- mgd 3470 1340 1840 1930 990 2260

SO4- - gl 2290 2060 2860 1620 1620 2820

"~ Total ‘mgit 122.10 121,00 107.50 9450  50.10 13480

¢ Permanganate mgO2i] 1.49 2.76 472 5.01 2.60 1.30
Value o ; L
* Boron “mgit 0.00 0.00 0.00 0.00 0.00 0.00

Source : DSI EH

‘L-24



Table - 1.9 Existing Water Quality Data in Beydag Dam Site

] : Qamylmg Month
ltem © Unit Feb.1991 Apr 1994 Dec. 1994 Feb.1995 Apr199S June 1995 Avetage -

" . - 83 82 7.0 71 79 78 78
£C md/ca 028 0.24 026 0.i9 0.18 0.49 0.27
Suspentzd solids ragl 1 1 2 1 12 18 6
Catica

Nas my' 1357 1702 3TIr 3127 2133 3043 1188

K+ gl 039 033 078 039 039 078 0.52

Cai+ mgl 3540 32460 8000 20.00 32.80 55.00 4263

Mgt gl 4.00 7.00 167 6.80 340 239 7.96

Total mgl 5336 5701 12117 3846 5758 10981 7297 ¢

SAR - o8 1.00 150 0.9 134 12 .12
Anion

€O3- - ngl 0.00 0.00 0.00 00 000~ 000 0.00

HOO3- mgl 6850 9050 15750 3600 7600 18700 10258

- el 2160 3220 840 3190 1130 29.00 24,07

804-- g/l ‘3480 1190 0 4060 2130 4900 7180 3823

Total gl 12450 13460 21650  £9.30 13630 28780 16488
BOD ogl 240 2.80 220 50 EX7] 347 328
CcoD mgl . 0.00 5.60 4.00 - - 3
Pernanganale Value ‘@gOl 082 1.46 455 0.00 1.54 ]
Total dissolred mattet mgil $36 45 265 - 200 434 216
Nitrogen as animonia mgl 0.0 0.00 0.00 0.00 0.00 0.00 000
Nittogen 43 mitrite mg/l 014 000 0.00 0.20 0.03 0.17 0.47
Nitrogén as nitsate mg/l 1.01 000 - 000 0.29 0.64 458 115
Fhosphotous as phosphate  mgl ' 005 004 006 006 o.tt 2.00 0.05
Dissofved oxygen -mgl 10.50 750 1030 9.61 6.65 87 856
Boron myl 000 000 0.00 0.87 0.00 207 0.49
Sooice T DST T Taboratory

“Table - L.1O " Existing Water Quality Data in Selguk

Sampling Mooth

Hem Unit  Jan1992 Apri®94 Jan1992 Api199% Feb.19%4

Apr 1994 May. 1934

Average
It - 9.2 83 7.5 80 73 B2 71 80
EC mS/em’ 0.58 047 18 031 079 0B 0% 0.63
Cation . ] ' : :
Nat _ - mgd - 5052 4831 12788 - 2921 9269 3105 9476 - 6749
K+ © omgh 1% 156 390 0.73 312 078 32 2.12
. Cart : gl | . 240 2660 6240 2600 4100 5260 (S840 4163
Y gl 1956 .. 1700 1870 1050 2150 . 880 660 1471
{ Total myg/l 9738 . 9047 21288 6549 1831 9323 16283 12895
SAR RN 265 (23 516 17 413 18 483 L 3
Anioa o R Do : § Do ;
€0o3-- wgl | 5200 2000 (000 600 000 000 Lo 10.29
" HOO3- mg | 6400 10500 32050  117.50 24400 13900 23250 179579
- mgl 7650 4750 M5S0 1660 6090  S060 6340 6006
S04 - mg! 3120 4340 4520 3090 6410 2540 ST20 4249
Total gl 22410 21550 47120 16500 36300 21500  360.10 28361
BOD _ ‘mgl 3.0 - 15.60 100 2070 1340 770 103
Total dissolved matier mg'l 298 200 300 300 500 105 . 123 261
Niuoges 23 emmonia g 018 000 012 0.00 0 o 000 0.05
Nitrogen aa nitrits gl 0.04 000 004 - 005 0.00 000 000 002
‘Nitrogen a3 ritzate mgl 1.58 000 00 2.05 0.62 15 . 090 . LID
Phosphorous as phospbate - mgil 0.06 600 0§20 010 0.1} 017 026 . 0N
Dissoived oxygen mgil 830 - a0 670 6.30 3.08 105 42
Boton - mg/l 0.00 0.0 247 0.3% 0.59 000 . . 0.00 0.43

Source : ST Labotalor)-
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Ta&-le -L.12 -Resuls of New Seivey foc Watec Quatity o the Observarion Wells

e Locsbion P TR Catora D Anioa {ret) Toud Scdiom  SAR Galigoy Boroa

Mo : Sampling (urt'edd Mar K¢ Caee Mger 003 HOOR O 504 - (mek'y % of Walcr (ppm}
t KinaBel.laek 131995 71 6% 193 04 454 600 484 236 031 631 2865 172 51 0%
17 Bl Kopu.ink ssns 73 5% 160 0o 367 000 281 038 068 33T MW 1B C251 010
3 CefferKoys. Lok ISSINS 73 451 061 001 a1 000 355 060 054 479 11% o % 04N
&t KnwnKgu.isk 15845 73 s; 138 005 453 000 430§ p47  TO3 3136 157 €351 004
L] ) 156493 73 452 0B o0 kY1) 000 35 0% 0K 470 178 O06F . €281 O
6 YaischrKiak 156495 93 S8 144 003 50 000 431 00 055 &47 1B 05 C231 006
7 Reydylak 159165 7S 742 186 004 s €oF 45 1 1ES 231 ise2 116 (251 0N
8 SalayrKH ISEi%S 74 TS 183 804 5T 600 485 10T LTT 764 BS5 108 CI51 06
9 Kaymakei Keop iSe193 72 W0 2170 o8s 44 sbo 472 66 S 131 76 351 1T C2SE 056
10 Kiwana 1561983 76§13 0 138 QoS 3M 000 493 a8s G50 63T 373 1M {381 000
11 Yabwiv 39107 1561995 T4 519 109 00 1% 606 420 95 027 533 /W I 11 oM
17 KAk 351430517 1565 2T 4 13 0 s G00 320 0% 017 44 29641 105 11 OM
13 Ocemini® WEIS 76 40 0N oD 353 200 286 078 062 43§ 60 053 . CBSU D69
16 Metmet Bataks - 156595 15 338 07 092 50 P30 4ST 056 D33 631 I2M 035 CISt 000
15 Deamicedi 35073 ISEIS 15 5 - 064 w0l 485 DO0 441 07 03F 550 Tled oF CI81: 000
16 Yeakoy 21923 156195 10 46 131 @0 140 Doy 365 U6 01 47 M6 101 Cis1 000
17 Eak Kadeest ISGI0S 16 ST IS GD4 a3 D00 474 118 039 631 3074 1331 CIS1 oM
16 Kahar 3004 WIS 16 - 29 015 60k 182 000 238 €30 B50 308 812 O0x . CISL oD
19 Emidi i3 Isk ISE1%5 T S 056 002 426 000 2365 105§ 032 524 183 066 CISK OB
26 MesahXH ik 156195 74 I 039 D0t 252 g00 217 ©62 D18 292 1335 €35 Cist  alg
21 Badmii DSIB 1591%% 0 1M Qs 4ol EET G00 630 - 134 040 804 804 433 381 965
3t AdagidciB 1561995 73 S0 17 003 151 G600 415 080 031 52 318 129 €281 O
B Keaukli JUC IS¥IMS 700 TS 1S3 004 0 534 000 S55( 150 033 743 2358 LIT - CI5L 033
M Kizteada¥H ISeAMS 71 S| lsE 0 404 000 471 126 046 3554 33 AL cisE QI
15 Kizfteando KH 156495 74 38 062 091 115 000 300 054 025 37 153 04 C250 005
34 Gokeen Koop 3304 1551%5 74 ar 052 0l 380 e0d 342 07 Ol 433 110 033 281 oM
29 Cinyed KiH 1561%5 711 MO 17 003 596 G600 431 284 073 76T N 099 - €251 029
28 Tueib 1541598 74 51 L5 002 451 000 351 064 k53 S68 2015, 077 C251 048
© 19 Tieeid % 72 30 042 ool 282 ‘600 273 017 035 315 119 035 281 020
30 TieB 1B54585 713 WS 228 005 595 000 43 K14 277 BM 21§ 133 (381 020
31 KntomiB iSsieS 75 49 ep 00 358 Qoo 352 076 028 4356 2171 oM €ISt 042
37 Denbasi XH 1551995 74 331 143 03 4 oo asi 130 032 553 3% K00 CI8) 082
33 Zeytinova 35063 1561995 22 5B 161 043 - 3%+ . 000 435 I8 0§64 et 119 i1 012
34 Yuvalle 2T36E (1736D) 1561995 T4 54 164 002 338 000 478 086 030 54 1913 o €51 04N
35 Yank Knak Kot ISEI95 75 42 115 00 an 000 © 300 116 036 €44 1390 0%¢ <181 oW
BaymiriB A 730 S 1M 0Dd 153 . 000 431 0T 030 531 I1T 7131 €ISt oax
37 Tokabad KH 1SGI9S 25 430 137 603 198 000 330 050 O0NE 433 N 11 (ISl 047
34 Bl 39398 WK 73§17 L3 o0 (k) 000 441 160 029 630 M4 100 (251 048
39 Ackbui Md52 pSEIS9s 73 5% K06 00 40 000 412 138 028 578 1834 06D - 2t 035
®  Hokay ISEIS 74 300 I3 00F - 186 -0 00D 180 111 020 3110 801 em - €81 6N
4 Havubasi K5 INGI595 73 S8 LT 003 409 om0 as1 100 037 SE3C 2833 10 €281 ¢33
41 Adtanlar 45748 1561955 7 I 176 ©06 500 000 662 053 040 782 33W 175 €351 05
43 Schider 1561965 73 s am om 505 ¢ 0B0 4% 070 034 600 158 059 €81 067
4 Goritsen ‘ 156195 33 4% 955 dob ast’ L Boo 400 050 027 S17 1064 036 CISL 015
4  Kuoolum KH 156193 6% 70 281 006, s34 000 681 10l 038 B2 3B 171 G338 066
45 TotaBITMIE EEIYS 70 T8 352 007, 45y, 000 684 030 041 B17 4308 233 €381 055
47 FgeMaden ©ONSEESs 26 4B 126 00 370 000 380 89 030 499 1528 093 CI5t 0w
‘A Xt 156195 A1 T 16y 003 617 . B00 - €a4 105 040 6P T34l 056 352 016
43 Pamukpd GOOT) 56195 93 S 0t9 003 438 €00 450 07 031 559 (10 085 €1 074
50 At ‘ 1561998 74 3% 039 gel - 338 P ood 230 07 0 378 103 430 €251 070
§1 MwbhYicap: (O 1564%35 76 59 109 004 31 000 431 063 080 5% 395 M&6 €251 03 -
51 Kantke KH 1864905 73 96 435 009 492 000 &35 200 041 936 40 277 81 081
53 Caysti Cauws Cr Ko 1561935 71 560 183 004 4H 000 444 @M €31 609 3185 133 (281 OB9
o Agw 156155 73 S 179 004 450 000 300 052 031 §$3 3019 1% CISU 013
55 Korsik Koy Ku 1561903 73 M3 112 02 455 - 900 466 078 0I5 363 1558 074 Cask 067
56 Mehmet Ceik 1561955 73 B0 247 005 £00 000 645 154 043 - 851 899 143 0351 068
57 Beled KHQ¥1 1561988 71 1061 135 005 843 e 331 11 0® @ W 1AW 05 OR
58 Tulmkey KH ) 551995 74 191 0 374 G0 417 0% 039 S 3L 140 18l oS
39 Tobali Yooy ISEI05 75§78 03 003 355 0 L 000 446 MDY 047 - 393 4BY AT CISL 047
6 UHaliCd ISENS T4 T 11 845 591 ¢ T400 S4) 240 041 83 1M 131 OISE 0B
6 ISEISS 25 S0 3lE 006 §12 - 400 700 1S5 04l $iE 3H 182 O35l 044
61 1561955 T4 1M 384 08 704 Q00 631 421 051 . 10356 3504 105 (351 02
(1] 1591996 73 180 2617 0% 966 © 000 668 1104 1259 363F LM NEr 483 063
156195 14 16IF P 018 918 000 693 BI6 136 (652 MW 350 (351 B35
21 1561955 25 3@ 188 006 603 000 S35 184 043 B97 3TN 166 G351 0N
156995 75 134 41 017 536 000 3B1 756 £60 1397 38%8 494 (351 01l
67 Ahmctas ahd Scvan Maket 1561995 73 1880 9B1 420 934 005 $23 543 08T 1335 S0I8 449 €38 ON
Cite (Duagen Masket) 156195 6 S0 119 008 in 000 462 158 046 665 342 1% €51 0%
69 - Cumomu 156195 75 1 . 637 06} 629 000 S40 050 088 1B IR 049 €231 O
0 - Plhmosas I5¢19% 76 8B Q%6 06 517 000 S0 062 O 555 W7 047 €231 dis
7t Kaabagu ISEI9%s 76 SB ga8L 002 45 000 41 083 030 533 K31 034 CISL 06
71 PuouKey 15ei%s 75 . T8 185 o 877 000 6IF 114 035 76T 423 110 CL 08
73 Yool Bub Ouma DSI 1561965 74 655 100 eD2 568 600 560 087 028 €70 4% 059 €5t 040
M Ogananai Gzl I561%5 14 - T 14 M 547 oo0 S B30 651 763 19T MW OB 0®
Source : DSLIE



Table - .13 List of the Factorics in the Basin Area

S ‘Kirz ~ Beyhy Odemis Baywdr  Tire  Torbali © Selguk
1. Textile & Wearing appare} . . ' . :

6 2 ‘3 3 2

2. Food & Beverages 1 - 3 1 2 11 1
3. Olive 01l . H 2 2 3

4. Machine & Pasts - 6 1 7 1
5. Construclion Material - - H - - 6
6. Paper ' - - - - 1 .
7. Leather - - - 3
8. Chemical Products - - - 1 i

9. Wood & Wood Products - 1 3 - 1 - -

10. Other & Unknown - I 1 s 2 8 .14 2

Total 2 2 26 3 18 48 - 6

Source : EBSO

Table - L.14 Location of Factorics

Rz Beydp  Odemig  Bayndw _ die__ Torbahi Seleuk

Rural Area 2 2 17 7 16 21 5
Urbon Area 0 0 9 1 .2 27 1
Total 2 . 2 26 -] 18 48 6

Source : EBSO

Table - 1..15 = Listof Afforestation Project by MOF

Project Afforestation Project implementation
: . ' Asca (ha) - From To
1. Kavakdan = | 715 1950 1962
‘2. Davutdag” ; 1963 1959 1977
3. Goleitk L 218 1960 1970
4. Kabakizlar 1,680 1961 1969
5. Ovacik 158 1963 1965
6. Asarlik 276 1963 1969
7. Akyurt 359 1963 1964
- 8. Kegikoy 125 1964 1964
9. Asarhik Kegikivy 700 1964 1964
10. Dagkizilca C 1,519 1973 1985
© 11, Odemig ' 1,940 1981 (1997
12. Prnga 1,534 1979 (1996)
13, Tire ' 467 1984 1986
14. Kiraz#Beydad 1,739 1988 (2000)
Total 14390
Source : MOF

L-28



HOIN  2302IM0S

T n3502 IoIAT dss WIOLLRMIAE WAIUICAH 'S%

eale UTEmOoA

SIPIUSTIO STLQURLOND) g

BAlE LIeON Qe BI[OITedAH] LD BRI UTRQUROIA | 1IeGI0) TXOPOIOTL) ‘£
AL UTUNON WNISOINI] WHIDRINE 'G9 “BOIT UTIUNOIN SISUDFTLTE TAMLIUD TE
Vare UMEIURO, unmaeiAled WmojoeRy ‘S9 -~ R YTEUmOWN &8&8«& %m SISULOY TRMETIULD 'TIE
PAIT UIRIUNOIN IAR[EE BIUOTEIPIOR] 49 Bafe ULRILMOIA .nmoEoEou emwredwre) 0O¢
BT UTEIUBOMN, wremasny susdsoy mw | PDUlACLg ATULe] 9L UN 3no peds QAT *D) 6T
AR UIRIETION, Esﬁqsawoa uwariydodey 7 2DUIACK] JIz] 31 W1 3o poxdg SPPIOUMN D 8T
TRUE UTEITNIOW - umajoun G | .. eare uRImoA - SISUDPINS D) LT
VAIT UTSIUNIOJA esemqma epgdosdAn 09 BATe UTBIUNON . . TARARX D 97
VATE UTEIUMOA SNOTONRUE SNIOTPEIS ‘65 ol TreIUnoW CeeIA] dss|mEAT D ST
BRIT TMRITENGIA, snpuqAy uofodoren "gg BT UTSIUNOIA L RPATTD BT
20UMOL] .:ENH o vt ano poads WNOUR WMED LS 7 eaTe UrEUNOW sidojore 0 g2
eare UTERMON, wruR T medures Sy 0 " BAIT BTEIUNOMA onoyLuoIy D) T
IR LIMON, wopmpusd D 68 . ERIe UnEImOW vosrpogde O ‘12
AT UIEItOIN umosaag dss WNYOFNGI O TS EOIE UTERMOLA -SNPE[DOINE SNWOIY ‘0Y
BAIE UTEIUNONN . 2omAqg BURIRLS €5 RSN UTRIMOLY stiesuatio 'dss sugsadnd elauny 61
BaIT UMIUAoHN sy ofemasd 7§ aouaoig .EE aq Ul o paxds - - smretseded sefensy 81
TOIT UTBIUNON] BULULYISIOY J IS . oautACId MEE o ur o pauds - ewomgdep eruadsy LT
BATE UEIUMOLY »oue -dss eoues ' 05 v urRumop, TIoiiared ea wIO[TUed ISWRURIRDWY 91
THIT UIEIUNOIN uyone " ‘St BT ULUNOIA umatuoedAl wnssATY ST
RaTe UIRIUNOIN e[IAydopres vrioudng gf PDUWAOLT ITUIZ] M) UL 300 paidg | Blaep wmodoly vl
TaTe YUMo eAydonow elondosry>d "L T eare umlURON RNy UeA wmawrmresund wnriy gy
_BaIT UrEIUnCy : - uOpONAL ‘g ‘oF RRIT UEIUNON | ITumep TUsIoIaY Y
3 RO eotoun ‘rea sososdureoeue I S BT UTRITNOIN wmuEsteTeq Wy 11
THIR UTCIUROIA VTIRTRLYSI WAIRIINT ‘P BT TIUNON " PUTIUUCWAPIA Y DT
BOIE UTGUNON SNOYOIEUE SURL] 'O eoIe UTEUNON SOAOUD: TRA SMDIOUR Y °6
PAIR UTERUNOA SOIRUOZ “IBA SOIFBOZY] T& 2OTe UTEIUTOIA] wWnseAIs Y "8
ERIE UTEUNON snawydoonay “xea snowydoonal 'q Ty ... VAR UTENUMOIN WNWEURNAL Y 1L
BT UTEIMOW TUINSIP B[BUTIOUD O . BOLE RIBUMO, wnaguodord “Jea umanuodosd v ¢
aIe UTEIUNOA JETZOTEISHE MRUD 'GE TarE QEILNOM : umdresAxo v ¢
TR UEUNOIN " Uagostay) 3oL gL VAT UTRIUMOIN WNIRUILISEW Y 3
- POSE UMJUNONY  RURISLAOP 'dSs XAeo0oUL[ew vanoD) LE 23T UTRIUNOIN, - snpAT Y E
oon?o& Iurz] ot ut 1no - padg ) WHH[OWS WD OF "BAIE UTETLTIOIN, eovesdm v T
“pare UTEIUNOA; wnalAdIs Umisiy) Sf | BASE UTEINOA] SILSUOR Y T
UOUNG IS QUEN] opnon.3< UQUNYLRSICT DN DIMDPEDY

@.S DOWACEJ IMAZ] Ul SR JO muﬂuoum oﬁuunm uo ﬁJ

ARG

<29



HOW : 3208

SIUACK JMIZ] o Tl 300 paxdy

TT UNRUNOA
AT UIestino
vare UTEIUNOWN
2oIe TINOW

oun;Em JZ] g ut 1o paxdg

Tate UNIUNOIN
TR UMTIEMON
. ©ATR UTEIUNOW
eale URUMOA
“Fale URIUNON
VaIe WICIUTIOA

WNOOUD UMIDOIIULA 'STT
SISUSTIPTL[® TORIOIA PZ1
umBAmd wnoseqIop "£ZT
epIdsTy RZARA TTL
UMURINIY TEA WRIPAT'A TZT
© WMATWIAWS A QT
zprBuopnasd A S11
wnsoyiazed “A 811
umtjogiden ‘A "LI1

T UPUTSRL A OTT

UmMIpA] “Tea WRIPAT “A "S11
WRgol “A 11

VIIE UTRIENOR

oonSDﬂ JIUZT W T ano pexds

Tale UrRiunom

 BAIE WRIUNOA

AT U InoN
T UTEIUNOIN
TN UTGTENOIA,

"BATe UTEIGNOIN

wATe UTRIUTOP
BaIT UIEIUNOW

oucsam HENH o1 Ut 300 peads
- -pRre UCIInOW

TATE UTEIUNOIA

. BAJE UTEIUNOIA
. BAIR UTEITNOW

wale UreyunoIN

 vae UTEENON
© 7 vare umnmopw
“PRIT UIUNOW,
are TIRMOmN

BOIT URIENON,
TOIE WO
TAIE UTATMON

SNUTIUITISTY OIRURS 701
vomulnis Tea mjodoos vuenydons ‘101
: errydodzo wuemydomns “001
wIouoms virenodes 65

eoRwIkws TATeS 85

-evendnedsp s 26

STROUN XY 96

T Snunld €6

snuerseded snelensid g

vpodoix STUMAULY ‘g6

MHEBRH TeA BI[IEO00D SOURY] TS
‘TRlOUE vLIRTSNT 16

wordmio susd 06

TOLTURULT STRONL ‘68

sesueeq dss woIoITUe BRdAuCIRd S8
suowsdre dss umears wanded L8

: nossS °J 98

o?:n wmESOwRruO $8

WRUSULE LWSOUD +8

eaurpes viadon, ‘€8

. OPISIWVN T8

goyone WedsniN I8

© eooun ‘dss ERINNES BRITRUNA 08

VAT UEIUNOWN, uﬁbvﬁo -dss enjofreund "A ET1 TV URIINOW, T WATOTPUNIGL WINIQRUITA] 6L
BT UIGUNOIA TUMUI? CIORYS} Z11 TR MU0 ‘worporede 2do(eN R
THR URIUMON ummdos34y wnuwadsomardul, 11T . Tare URmMoW - CSISURITU. N 2L
VAN UTEIMOIA vdmoopnAYl ripucduy ‘0Tt ... wRIR TIRUNOIA . - ESY[OIFUR “JEA EILOYRTT A OL
BIIE UTEIMON, sidarodro uoBodolery, 401 BT URURON - UNSTJS WMWOULr] G,
TATE UTEUNOIA, simeseqns I, 90T vare urejunois . SADIOYAT RG] &y
BATE UMAUMOM WNRT0U02 "], "LOT ©3re UTRImOW Wnopisid WIeT 5L
TR UTUNON meqnyos v Iequang 901 I UIIUNON I L Ty A
RAIE UrRIUNON ed[oun sAgomS '$OT 1T UTRILMOIA vawIpeED TRULM{ 1L
VRIT TEUnON, SuSPUIdS-SUSITS 0T vaIE UMEIUNON SUONOIEUR SHANML 0L
Al UTCIUNOW ©ION] SAMIPIS 0T TR URIUROW eoroun “dys vuidns suotser 69
WOTING W51 PLIRN] STWOPTIY conBEmﬁ FUWEN, JIWUSPEIY

n.ﬁdv WAL MENH. n._ sjueld 1o moaonm ATUSPUZ .«o um.J

w.ﬁ q.H oL

L-30



Table - 1.17

List of Fauna in the Kuigltk Mendercs River Basin (1/3)

Academic Name Turkishname __Rarkin IUCN fed Data Book
Mammals _
1. Erinaceils concolor transcavcasicus Kirpl
2. Crocidura suaveolens dinniki Sivriburunlu Bahcefaresi
3. Crocidwra yussula gueldenstaedli  Siviburunly Bvfaresi
4, Crocidura teucodon Siviibuiuniu Kufasesi _
5. Crocidura lasia Buvuk Siyriburun, Buyuk Sivrifarc
6. Suncus elruscus Etrusk Sivrifaresi
7. Rhinotophus f, fernimequinum  Buyuk Nalburunluyarasa:
8. Rhinolophus h, hipposideros Kuecuk Nalbusunluyarasa
©.' Rhinolophus €, curyale Akdentz Nalbururluyarasasi
10. Rhirolophus mehely
11. Rhinolophus blasii ‘ _
12, Myotis mystacinus ha}astamcus Biyikliyarasa
13. Myotis e, emerginatus Kirpikliyarasa :
14. Myolis myotis macrosefalicus Buyukfarekulakhyarasa GLOBALLY VUINERABLE
15 Myotis blyihi omari Kucukfarekalakliyarasa _
16. Myotis ¢, capaccinii Uzunayakliyarasa GLOBALLY VULNERABLE
17. Pipistrellus p, pipistrellus Cuceyarasa .
18. Eptesicus serotinus Geniskanathi Yarasa
19, Miniopterus schribersi Uzunkanatli Yarasa
20. Lepus capensis Kirtavsanl, Yabanitavsan
- 21, Sciurus anomalus syriacus Anadolu sincabi, Kafkas sincabi
22. Cricetulus migratorius cinarascens Cuce Grihamsler
23. Mesocricetus brandti Avurilak
24. Arvicola terrestris Su Sicani
25. Microtus guenthed lydius Kisa Kuyruklu Tarfa Faresi
26. Mesiones tristrami blackieni Ege Col Faresi
27. Spatax feucodon anatolicus Kor Fare
28 Apodemus m, mystacinus Kaya Faresi
29. Apodemus sylvaticus tauricus Adi Tarla Facesi
30. Rattus rattus - Ev Sicani
31. Mus musculus Ev Faresi _
32. Mus macedonicus Makedonya Ev Faresi
33. Deyomys nitedufa phyrgius Agac Faresi, Cevizkiran, Karagoz, Farc
34. Myomimus roachi j '
35 Hystnx indica’ Oklu Kirpi ) . .
" 36. Canis [upus Kurt . DEC1LINING
37. Canis aureus Cakal ‘ 'GLOBALLY AND NATIONALLY VULNFRABLE
. 38, Vulpes vulpes | Tk T
' 39. Mustela nivalis ‘Gelincik -
40. Vormela peregusna . Alacali Kokaica, Beneldi kokarca i
" 41 Meles meles - ' ¢ Porsuk . ,
© 42 Lutra lutra T SuSamure : 'VULNERABIE,
" 43, Herpestes ichneumon Firavun Sicam’ = - R . :
" 44. Hyaena hyaena Cizgili Sinllan, Ardik - ENDANGERFD
45. Felis silvestris Y aban Kedisi .
46. Felis caracal ‘Step vasagi, Karalalak
47. Sus sciofa Yaban Domuzu

Source : Middie-East Technical Universily
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25, Natrix natrix persa
- 26. Natrix i, fessellata’

- 27 Malpolon mpnsp:swlana insignita

28, Telescopus [, fallax

29, Vipera ammodytes meridionalis

30. Vipera xanthina

Amphibians

Bufo bufo spinosus
Bufo viridis

Hyla arborea
Pelobales syriacug
Rana m, macrocnemis
. Ranar, 'ridibunda

SR S

Yarisucul yilan
Suvitani
Cukurbasli yitan
Kedigoziu yitan
Boynuzhi engetek
Serilli cngeick

Sigilli kurbaga
Gece kurbagasi

 Agac kurbagasi

Toprak kurbagasi

© Uludag kurbagasi

Ova kurbagasn _

Table - 1..17 List of Fauna in the KUguk Menderes RJ\ ¢r Basin (23)
= Academic Name Turkishnane Rank in IUCN Red Dala ook
Birds {Only threatened and rare species) :
1. Phalacrocorax pygmeus Kucuk Katabatak GLOBALLY THREATENED
2. Pelecanus crispus Tepeli Kutan ENDANGERED AND GLORAILY THREATENED
3. Egretta alta Buyuk Ak Balikcili RARE
4. Haliaeetus albicilla Deniz Kartali ENDANGERFD AND GLOBALLY THREATENED
5. Accipiter gentilis Cakir Kusu RARE '
6. Accipiter brevipes Yoz Atiniaca VULNERABLE
7. Aquila pomarina Kucuk Orman Kastali RARE
8. Hicraactus fascialus Tavsancil ENDANGERED
9. Falco naumanni Kucuk Kerkenez GLOBALLY THREATENED
10, Tylo alba Peceli Baykus RARE .
11. Ketupa zeylonensis . Balik Baykusu ENDANGERED
12. Halcyon smyrnensis {zmir Y aticapkini YULNERABLE
13. Ceryle rudis Alaca Yalicapksini RARE
Reptiles
1. Emys orbicutaris Benekli kaplumbaga
2. Mauvsemys caspica rivulata " Cizgili kaplumbaga
3. Teshido graeca ibera Tosbaga
4. lemidactylus I, turcicus Genis parmakli keler
5. Agama slellio daani Dikenli keler
6. Chamaeleo ch, chamazleon Bukaleroun
7. Ophisaurus apodus thracius Oluklu kertenkele
8. Lacerla apatolica acgaea Anadolu kertenkelesi
‘9. Lacerta trilineata cariensis Iri yesil kertenkele
10. Gphisops elegans macrodaciylus  Tarla kertenkelesi
11. Ablepharus k, titaibeli - Ince kertenkele
12. Mabuya a, aurata Ttkniz kertenkele
13. Blanus s, strauchi Kor kertenkele
. 14 Typlops vermicularis Kor yilan
15. Eryx jaculus turcicus Mahnuzle yilan
16. Coluter caspius Harzer yiland
17, Coluber §, jugularis Kara yikan
18. Coluber n, majadum Ince yilan
- 19. Coluber nummifer
- 20, Coluber r, rubriocps - Totos yilani
21. Coronelta austiaca ‘Avusturya yitani
- 22. Eirenis m, modestus Uysal yilan
23 Elaphe quatuorlineata saumma’es Sari yilan
© 24 Elaphe situla ©1 BEv yilani

| Source - Middle-East Technical Unnersnly ]
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Table -1.17

List of Fauna in the Kiighk Menderes River Basin (313)

Acadcinic Name

. Turkishname ¢ Rank in IUCN Red Data Book

Fish _

. Acipencer goldenstacdd

. Acipenser stellatus

. Acipeneer stusio
Anguilla apguitla

. Salmo trutta macsostigmata
. Eson lucius

. Abramis brama

. Basbas capito pectoralis

. Barbus plebejus escherichi
10, Capocta capoeta bérgamae
11, Chondrostomia nasus

12, Cyprinus ¢arpio

13, Goblo gobio

14. Ladigesocypris ghigii

15, Leuciscus borystenicus
16, Leuciscus cephalus

17. Cobitis simplicispinna

18, Noemacheilus angorae

19, Silurus glanis

20. Aphanius fasciatus

21, Gambusia affinis

22 Blennius fluviatilis

pBe i = T - L

Rus Mersin Baligi, Karaca BaligiENDANGERFD
Mersin baligi ENDANGERED
Kolan baligi GLORALLY AND NATIONALLY ENDANGERED
Tatlisu yilan baligi

Dag alabaligi VUILNERABLE
Turna baligi

Capak baligi

Biyikli balik

Riyikli balik

Siraz baligi

Karaburun baligi

Sazan batigi

Derekaya baligi

Tatlisu kefali
Tatlisu kefali

- Copen baligi

Copcu baligi
Yayin baligi -
Sivrisinek baligi
Sivrisinek baligi
Horozbina baligi

Source : Middle-East Technical Universily



Tabic - L..18 Soil Erosion Hazard in the Basin Arca

Frosion Hazard Class Definition ‘Arcatha) Proportion (%)

" Class ] No risk 102260 29

Class Il Low sisk 40,800 12

Class I11 Moderate risk 110300 32

Class 1V High risk 92,700 26

Built-up Area 5,000 i

Total 351,000 100

Source : JICA study team

Table -1..19  List of Culturat and Hi.storica]‘ Assets in lheZBésin Arca

Beydad  Odemis Bayindwr  Tirc

Torbali

Kiraz Selcuk
1. Ancient City 1 1 2 - - 1 T
2. Ancient Village 2 2 3 3 2 1
3. Ancient Area 2 - 5 2 5 7 6
4. Ancient Castle 4 1 2 | 6 3 2
5. Protected Area - - - - - - 2
Tolal 9 2 1 6 16 13 12

Souree : General Directorate for Prescivation of Cultural and National Hertage

Table - 1..20

‘Protected Arca in and around the Basin Arca
Name Purpose Arcatha)
1. Pamucak - Forest Recrealional Area 20
2. Flemanmarsh  Protected Arca for Birds {Registered) 1,050
' Protccicd Ateafor Birds (Plan} 500
3. Qolctklake  Forest Recreational Arca 20
- 4. Mermeroluk 7 Forest Recreational Area 10 ¢
S.Sanyar - - Forest Recreational Arca “20
Source : MOEF @+~ o
‘Table - L.21 Listof Mine in the River Basin Area
_ - Location Kind of Mine Condition
1. Akgagchir Coal Working
2. Bayndya “Zinc Not working
“3. Kaymakag™ Titanium Working
" 4. Halikby Mercury/Antimony ~ Working
5. l_f')dcmis Titanium/Gold Not working
6. Gokgen Titanium Not working
7. Tire-Karatcke Marble Working
8. Bopargi Marble Working
9. Baywdw Titanium Non working
10, Cupi - Marble Working
11, Kugubumy tron Working
i2. Torbah Marble Working
Source: MTA '



Table-1.22  Resultof Water Analysis in the Drain from the Mercury Mine at Hahkoy
| | | ~ (Unit: mg/)
lead  7Zinc Mercury Copper Antimony  pH

Sample 0.107 0510 0002 0.104 0.498 52
Turkish 0.500 3000 0500 5.000 - 6.0-9.0
Standard*

Note : # 1 Wasiewaler Diéchargc Standard
Analyzed data by DSI-1I

Table - 1.23  Number of People to Be Dislocated from Beydag Dam Reservoir

Population (Year 1990) Population  Distocated
Village Name . Submerged Condition Male “Female Total (Year2000)  People
Reydaf District ‘
Balirkdy A part of viliage 221 207 328 a0 - 9%
Cifthikktoy Most of village 185 190 375 442 L 400
Karaoha  Only agricultural {and K{17] 313 615 659
 Kuwdre  Onlyagriculwral land 381 £a6 811 86
Kiraz District . . _ :
Yenischir  Some of village 287 278 565 606 120
Yaglar  Only agricullural land 336 ‘368 %8 755 ST I
Karaman__ Most of village 372436 . 88 866 810
~ Total : . 2,034 2228 4312 a3 1,480 -

' Eslintated by JICA Study Team

Table - .24  Present Landuse in Beydag Dam Reservoir

PrescntLand Usc  Arca(ha) __ Proporlion (%)

“Agnculivral Land
- Annual Crop 10100 68
- Tree Crop 230 s
Forest and Pubtic land 250 17
Total 1,490 100

Source : DSI-1T
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Table L‘26

1ist of Watershed Management Froject in the Watershed of Beydaf Dam’

Waiting for Constmcnon

1. Name:
Project Area: |
Study Year {Revised)
Pioject Component.

Cost at 1995 Price (TL):

Cooperation :

2. Name:
Project Area!
Study Year
Pioject Component:

Cost at 1995 Price (TL) :

Cooperation :

3. Name:
Project Area:
Study Year

Precautions: 363 ha lerrace

Cost at 1995 Price (TL):

Cooperation

On-going Project

1. Name
Pro;eclArea

~ Study Year:
Project

Cost at 1995 Price (T1):

" Cooperation :
© 2. Name:
Project Area:
Study Year:
Project :

Cost at 1995 Price (TL) :

Cooperation :

Lamis-Kiraz-alitar Village -Sirimli Stream

3,500

1986

675 ha Afforestation

1,180 ha Land Impeovement
33 Check Dams

2.5 ke Service Road

31 Téirace

£,254,938702

MOF and GDRS

Tzmir -Kiraz Svludere Village-Sulu Stream

3,240

1937 .

330 ha Terrace

873 ha Afforestation

695 ha Land Improvement
98 Check Danis

31 Tesrace

8 km Service Read
16,814,425,000

MOF and GDRS

fzmir Odeml; Beydag Dam - Korga Stream
3,000

1936 :

363 ha Afforestation

870 ha Forest Improvement -
891 ha Land Improvement
34 Check Dams

25 Terrace

2 km Service Road |
668601711

MOF and GDRS

Azmir-Kiraz- Ulugay Tributasy
10300

1979 .

© 2,581 ha Land lmprov.cment

68 Check Dams
334 kmcanal .
23,312, 423310
MOF and GDRS

Side Streams from the Ku;uk Menderes Rivér (Ke]es Area)
13,000

1992 o

1,306 ha Forest Improvement

2,2641 ha Afforestation

1,397 ha Pasture Improvement

46 Check dams

3,950m Dike

1 Sabo Dam
. 6,200 m Riverbed Exéav ateon

229,242,903,740
MOF

Source ; DS

L-37



Table . L7 Ground Wa!cr Qmmy Doala in Gediz River Basin (iB)

Wells  Dateof  Water pH EC Cauons(mclu‘l) ' Anions (mekd) " Tolal Sodium SAR (‘ategory Boron

" 1D No. Analizing Tewp. (€) (emhoslemy Nat K¢ Cart Mges €O3-- HOO3- Cl- SO4--(mekM % of Waler {ppm)
i, 18995 . 710 420 031 00t 4.50 000 416 044 022 482 643 0210 (281 049
2. 189095 . .20 648 030 002 633 000 571 14 039 715 1119 Q450 CSt 105
3. 18995 - 7.30 510 - 049 001 4.80 000 4358 048 024 530 925 0320 C251 040
4. 189795 - 7.30 00 165 00 5.65 000 366 122 047 735 2259 099 C5F 09
5. 189895 - 7.30 514 e 0.02 491 000 505 062 035 602 1811 0700 C28F 1.(®
6. 18995 - 7.10 %0 156 003 639 000 672 082 044 798 1955 0830 C385t 065
T 180095 - 700 1,155 L76 004 10.21 000 852 158 191 1201 1455 0780 C381 130
8. 18905 . 120 044 396 - 0.08 585 000 528 168 204 9980. 4000 220 CISE 020
9. 18805 - 1.50 455 128 003 152 000 402 056 025 483 2650 0970 ' Ci51 025 .
19.  189/95 . 7.00 569 162 003 426 000 508 050 033 591 2241 1110 "CiIS1 075
11, . 182795 - 700 1333 S04 000 0 RIS 000 950 256 184 1390 3526 2410 C3S51 100
12, 18995 - 730 | 534 143 003 461 000 35.12° 066 029 607 2356 0940 C2St 050
13. 189095 . 2.30 515 - 099 0.02 4385 000 303 0482 021 5B6: 1689 0630 CiS1 00
14, 180/95 - 7.30 644 158 003 5.2 000 53! 060 084 676 2234 0940 C251 000
15, 18/9/95 - 110 1,083 300 006 820 - 000 792 208 126 1176 1664 1480 C3S) 104
6. 18905 . 670 L127 48} 010 1.00 000 1047 068 078 1193 4049 2580 C381 000
17, 1809/95 - 690 1,501 .76 016 187 000 9407 262 410 1579 4915 3910 C351 040
18. 159795 - 7.30 94 21 o4z 491 000 670 100 055 825 3964 2090 C3ISt 000
19.  185/95 - 7.30 130 212 004 543 000 631 09 036 759 2793 1290 CiSi 035
20, 189/95 - 740 L1688 5382 012 §42 000 1042 110 084 1236 4709 3250 CISi 030
2. 187995 - 770 LO2Y 429 009 8§35 000 727 062 285 1074 3994 2410 CI51 037
22, 189095 - 140 LI 349 007 @ 932 000 791 198 29 1288 27.10 1620 C3IS1 000

123, 18NS - 7.40 107 171 004 554 000 603 090 037 735 2408 1060 C¥S5t 000
24, 189895 - 240 1009 L2 002 230 000 904 09 059 1059 119 0580 CIS1 051
25, 18995 - 1.60 44 099 02 165 000 377 062 027 466 2124 0730 C251 0 041

-26.  189MS - 740 801 195 004 623 000 673 112 035 825 2400 1120 (381 045
27, MR995 . 1.40 525 Li§ 002 420 000 426 090 024 540 2185 0810 C5t 051
28, . 1R/99% - 120 253 489 010 482 - 000 615 244 062 98] 4985 3150 C38f 0.9
9. 1809498 - 710 889 410 008 sis 000 593 170 170 933 4394 2560 C351 0.3
30. 18985 - 1.60 658 223 005 466 000 5354 108 032 693 3113 1460 C2581 051
31, 1895 - 1.30 890 197 04 7.24 000 692 134 049 925 2030 1040 C3ISI 010
32, 13995 - 140 883 143 003 1.53 000 721 1.4 024 B399 1591 0740 CIS1 000
33 189S - ‘740 1,230 4061 003 8.57 000 780 4414 Q42 1266 31671930 CISt 000
M. 184595 - ‘1.50 8 213 o4 - 64 ‘000 533 192 096 B4l 2533 120 C381 000
35, 18995 - ‘1.20 848 22y 005 645 000 654 184 035 B73 2554 1240 C381 007
5. 18995 - . 180 834 23 005 | 620 000 691 128 040 BS9 2724 1330 CIS1 076
37, 189495 - 730 683 - 152 D03 - 548 000 593 0382 028 703 .82 0920 C251 065
337 18995 - 7.80 815 455 009 437 006 2735 086 040 901 5050 3080 C3%1 155
3. 189/ - 140 M7 233 005 531 000 623 114 032 769 3030 1430 C2S81 092
40, IBMGS 0 - .30 95 282 006 146 000 743 242 044 1034 2727 14680 C38{ 0359
41,  1EON9S - 100 1092 2470 003 842 000 846 134 064 1094 2258 1200 C3Is{ 100
42, 18995 . 1.10 nr o301 006 - 547 Q00 635 13 091 B6D 3570 1850 C3ISL Q51
43,0 IBRR5 . 730 0 sn 9079 007 s59 000 481 076 031 SEB 1344 0500 C281 112
4. 189S . 720 . 668 220004 - 450 000 572 082 040. 694 M0 1440 CIS1 078
45, 18995 . 730 0 1432 2610 008 1267 000 99 L74 333 1503 5063 3990 C3iS! 049
46, 189495 - 1.50 557 L1704 3198 000 431 068 030 5719 3057 1260 ISt 049
47, 1889495 . 1.60 81 1267003 - 170 000 666 193 035 897 1402 0640 C381 033 .

"Soutc_é:bSI-ll :
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Table - 1.27 Ground Wates Quality Data in Gediz River Basin (2/3)

Wells  Dateof ~ watt  pH EC © 7 Cations (mek/) o Anions(mcknj Tolal Sodium SAR Category Borco

1D No, Analizing Teinp Q)+ (onhostm) Mar K¢ Catd Mgér CO3-- HCOY- Cl- - SO4- - (k) % of Waler {ppm}
1o OIORS W2 710 S170 32iE 066 150 000 428 4500 S00 5428 5917 9800 400
2. 18995 - 150 130 391 0 4.20 000 550 208 061 819 4774 2700 C3St 080
1 1Rem3 200 BI10 929 s Gt 432 000 620 262 083 975 5436 360 CISI 050
4. 18995 - 780 931 301 .10 4.60 0N0 530 352 055 917 5189 130 CISY Q20
5. 1800 212 730 2390 2106 043 16D D00 766 1613 125 2509 8394 15700 C4S41 - 0702
6 18M/95 216 180 150 1.58 003 626 000 628 LI4 045 187 2008 08% <C281 061
7. 18995 - 740 835 228 Q05 6.96 000 7.7 164 048 929 2454 1220 C3S1 0 009
8. 189795 . 7240 ¢ &2 115 o002 542 000 510 LID 039 46359 1745 000 CISyt OsI
9. 18995 . 740 1,189 347 (07 894 000 770 412 066 1148 27130 164 CIS]1 060
0. 18995 - 790 435 055 001 4.00 000 350 080 027 457 1225 0400 C281 ° 0.09
1. - 18995 191 .7.60 08 193 0 546 000 509 156 078 743 598 (LW €351 030
12. 1895 119 720 106 X766 008 AN S 000 893 170 0 071 11039 3301 (1940 G381 000
13, 189/95 182 740 0 552 0 035 00) 543 000 456 050 033 579 604 0210 C281 065
4. 18905 163 730 W1 .74 004 6.52 000 700 036 044 830 2095 090 Ci81 050
5. 18995 - 730 637 . 087 0O 539 000 519 - 076 073 668 1302 0510 €81 035°
16. 18995 - 750 519 042 001 301 CO00 440 078 026 544 112 0210 CSU 040
17, 18995 - 760 823 LI O 7.25 000 614 150 142 906 1954 0930 C381 030
18, 18995 202 160 573 207 04 s 000 460 LI0 033 603 3433 1480 €51 048
19. 189,95 - 7.0 1,93 675 0.4 1099 000 900 710 178 1788 3275 2880 CI51 070
200 184/95 214 7130 0 1068 373 008 740 000 7.04 178 229 1121 3327 1940 C3SL 100
25 18985 - 120 M3 270 006 535 000 520 246 045 311 3329 1650 O35t 106
22, 1BANS - 180 3020 1191 024 9.06 ¢o0 1091 928 102 2121 5615 5600 C35) (.33
23, 18905 20.5 710 1619 S61. 011 NN G00 1392 264 106 1762 134 2300 Cis1 035
24, 1BM/95 199  7.20 . 1,143  15) O 8.36 000 911 182 107 1200 2975 1750 C381 0145
25, 13995 - 180 - 600 151 003 4,76 000 465 126 038 630 2397 0930 (281 035
W6 189/95 79 13 133 157 04 568 000 628 100 041 769 2562 1110 (251 037
2. 18895 - 760 s 036 001 500 000 446 OG0 31 537 670 0230 CS1 - 069
28, 18595 Wt 740 0 486 029 00F . 480 000 432 050 028° 510 569 0.0% €351 0dl
29 189095 199 740 656 085 002 601 000 sS40 104 043 688 1235 0490 (251 099
30, 18005 189 740 58 103 0 4.54 000 460 056 043 559 1843 0680 (51 038
M 18995 . 7.40 611 161 003 5.40 000 531 089 040 710 2352 100 (251 0B84
32 i85 165 740 0 519 G080 002 335 000 497 033 037 607 1318 0490  C251 095
330 1895 166 720 712 084 002 7.24 000 678 038 044 £10 1037 0440 CIS1 0355
34, 18M995 175 210 1,140 252 005 - 928 000 315 140 230 1185 21.27 L130 €ISl 107
35, (8ms - 7.50 993 1796 008 6.58 000 516 193 338 1042 3608 2090  CiS1 030
36, 18995 - 770 462 - 053 G0l 426 000 384 070 031 435 1196 0400 C2S1 030
A 1809095 18.7 1.30 620 224 005 AR 000 521 091 045 661 33EP LS €281 056
38 18095 181 10 1238 481 010 808 000 - 836 218 245 1299 3103 2390 . CISL (147
9. 18085 214 - 740 667 1.87 - 04 505 000 552 108 040 700, 2671 1170 (€251 038
40, 1809/95 176 1.3 554 068 001 sS4 000 422 122 037 S8 1136 Q410 €SI 020
41. . 18995 - 700 - 5% 1.09 o 452 ¢ 000 448 080 035 563 1936 0330 :CS1 099
42, 189S - 650 1,081 463 009 103 000 196 230 059 1135 39.40 2470 .C381 090
C 43 18095 208 630 'L103 395 008 735 000 8910 200 067 (U158 3411 2030 CiS1 100
© 44, 1BM9/95 - 630 1120 391 008 L 000 937 063 L76 1176 3325 1930 . C351 030
45. 18/9/5 213 1w 624 ‘1.67 003 485 000 426 095 134 635 2550 1070 . CiSl 0.30
46, - 1889/85 - 120 W06 170 003 561, 000 510 090 034 734 2316 1020 (Ci81 Q435
47,0 180/95 NO . 69 1,206 493 010 1.57 000 (1060 130 070 1260.39.43 2530 €351 050
48, . 189/95 - - 720 919 283 006, 738 000 651 272 064 1027 2056 1470 CISH: 039
49, 189995 24 720 L0112 329 007 “831: 000 7290 124 314 16T 28.19 1610 C381 065
SO 1BG95 197 0 7200 L1100 231 005 0 1909 000 920 130 065 ‘1165:19.83 1020 C3S1 - 0.5
51 189895 187 0 130 725 256 005 (5.00 000 335 2% 136 761 3364 1620 CIS1 - 014
52, - 18/995 - 1.50 436 034 001 4.2 000 362 062 033 457 744 010 CX1 040
53, 18955 204 730 BI6 236 006 (564 000 680 128 043 356 341 1700 C3S1 Q9
54 188755 . 710 1,342 39! 008 10.04 000 725 204 475 UMO4 2752 1350 CIS1 G99
85, 13N9S 186 140 599 190 0.04 434 000 4350 093 085 628 3025 1290 (€81 0461
6. 18005 180 - 70 816 - 447 009 483 000 714 152 043 909 4587 2680 CiS1 Q17
57, 18895 - - 730 14 21 005 514 000 ‘S83 - 112 044 733 2977 530 C251: 046
58, 18995 . 740 357 1% 002 wmn 000 700 152 047 899 1335 0610  C351 030
59, 1849 2120 760 151 L7 002 668 000 591 150 047 7838 1485 0660 O35 049
60, 18995 180 L 760 1,155 341 007 864 D00 742 402 068 1212 2314 1640 CISL: 036
BT IR B-5,7 S 35 B 26 1) Y £ -3 151 003 = 668 000 631 120 G701 822 (1837 0830 CIS1) 047
62, 1895 184 70 867 114 084 7.32 © 000 545 220 145 910 1942 0910 C3SL | 038
63, 189095 170 740 465 1.35 003 350 © 000 221 13 130 488 2766 102 (5t 008
61 188995 - 10 8 235 006 - 566 000 672 130 045 247 NAT 160 CI81: 082
65, 18995 . 186 740 395 - 043 001 580 000 330 205 039 624 682 (20 Ca81° Q62
66, 189795 N0 760 862 . 391 008 500 000 731 1L 054 905 4387 2510 381 145
61, 180995 - 1.30 727 3% 007 400 000 574 14r. 047 763 46656 2510 281 085
&8 18095 187 120 963 - 298 006 - 6.9 000 100 254 045 1000 2980 1600 C351 048
6. 18995 N7 120 915 116 002 842 © 000 846 084 030 960 1208 0560 C3S81- 106
70. 18995 - 7.20 716 162 003 649 000 635 - 146 03} 814 1950 4900 C381 045
Al 18995 116 130 - 511 038 00l 560 000 449 081 065 599 634 023 CIS1 100
72 18995 - 230 622 103 oM 548 C 000 400 086 167 653 1577 0620 CI81 058
73 ERO®5 KBS 7300 818 046 001 T 8OO S 000 65% 090 068 8547 543 020 €151 064
T4, 1RN95 169 7407 813 182 O 352 000 425 064 049 538 3383 1370 CISU 046
C75. 1B 168 - 740 743 L10 002 6.73 000 606 130 055 790 1392 0600 Ci81 053

Tource : DSLHE
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L-40

Tahle . 1..27 Ground Water Quality Data in Gediz River Basia (33}
Wells Datcof  wara  pH &C Cations {mek/1) Anions (me1) Tetal Sodivm SAR Catepory Boron
1D No. Analizing Temp (O (uobostemy Nar R+ Cart Mgedr CO3-- HCO3- Cl- - SOM-- (e, % of Water (ppin)
T, 184955 140 818 085 002 7.82 000 692 116 0351 8§69 078 0430 C3S1° 040
77, 18/9/95 - 140 1030 - 334 007 .40 000 762 258 0461 1081 3090 174 C3iS! 060
3. 1R/94S - 740 L2107 428 Q09 830 000 767 440 060 1267 3:78 2100 CI81 . 089
9. 180995 - 690 2,760 1834 (37 10.27 000 06} 660 177 2398 6329 8090 C4582 500
0. 189093 - 1.60 00 210 004 h ¥4 000 493 194 047 7.35 837 1300 €81 054
8L 1895 - 140 852 210 004 6.80 000 700 L 036 3854 2349 1140 €381 O
82, 18455 . 197 11 L1336 335 007 850 000 835 106 251 1192 2800 1630 C3S1 105
83, 184095 - .60 153 138 003 6.54 000 618 074 103 795 1736 0760 C38) 00
84, 180995 197 140 915 3T 086 100 000 825 033 LI0 1023 2099 1690 C351 067
88, 1RAMS - 740 £82 204 004 7.18 000 788 092 046 925 2201 1033 C3S5t 031
86, 185595 ur &10 155 307 006 4.7 000 600 133 0 054 192 3876 1930 C3ISE 052
81. 187995 46 110 456 039 001 4.58 D00 375 020 043 453 ;783 0260 Ci51° 1S
8%, 18995 = 1.50 482 - 033 001 4.67 000 423 050 033 506 238 00 CXS81 070
89, 18%/95 © NS5 140 LI8S 321 Q07 884 000 10064 089 LI 1212 2649 1530 (351 300
o).  1R9/9S 17.2 1.40 80 208 O 7.22 000, 730 100 LO4 934 2227 110G CIS1 0.47
91, 18995 120 180 560 076 002 5.0 000 466 08 040 S$8% 1293 0480 (251 000
9 18995 - 740 112 2.36 005 506 000 606 100 041 747 315900480 C251. 061
93, 18M/95 - 7.80 L4l 468 0.0 1.0 000 737 068 393 1198 39071 2470 CiS1 053
94 189095 .50 1,815 1079 0.2 BN 000 T77 4790 - 658 1905 5664 5380 (382 2466
95, 18/%9/95 209 120 - MM 336 007 438 000 3168 370 043 181 4302 220 CHI1 0%
96, 18/9/95 - 710 1,614 664 014 10.16 000 553 162 379 1694 39.20 1930 CiS1 060
97, 18495 - 1.50 514 074 002 1 484 000 420 085 045 560 1321 0480 CIS1 030
o8, 1895 1726 130 514 153 003 4.46 000 507 Q& 035 602 2542 1630 CIS1 0I5
9. 187995 - 7.40 159 057 001 31.50 000 297 0452 049 408 1397 0430 C281 031
100, 18/9/95 1946 120 e 1M 007 4.9 000 663 130 042 835 4000 2130 CIS1 009
101, 189/95 124 7.20 §13 116 006 5 000 551 214 088 85} 3105 1940 CiS1 030
102. 189/95 144 740 645 102 002 513 000 443 1865 068 677 1507 0600 C251 005
103, 18/9/95 00 120 9206 - 228 005 1.23 0060 797 108 0581 956 2385 1200 C381 020
104, 189995 168 13 43 088 002 143 000 265 133 030 433 2032 06W €51 009
105.  18/9/95 1.40 360 033 001 14 000 280 062: 036 278 8§13 02350, C2S1 047
106, 18995 130 G680 2465 QOS5 4.44 L000 587 080 . 047 7.4 3211 1330, CIS1 056
. 107, ¥8M/95 ‘130 405 - 13003 2,93 000 327 068 Q30 425 3035 1010 C281 030
i08.° 189S 730 483 LM 004 309 000 © 336 142 029 507 3820 1.560 © €281 - Q57
109 18/9/95 - 690 . 1810 526  0ll . 1363 000 1378 060 462 1900 2768 2020 ° CIS1 - 048
1100 18/9/95 183 710 1428 473010 - 1016 000 - 1128 290 081 1499 355 2100 C351 084
111 18//95 - 1.20 1,09 251 Q05 B.92 000 | %367 150 064 1150 2200 1200 CIS1 039
112 189/95 1723 © 1.6 IEll 256 005 7 000 532 192 054 7178 3290 13550 C281 068
113, 18995 - 230 3128 259 005 2% 000 874 242 063 1184 2188 LU0 CIS1 065
114, 18995 09 170 156 083 002 7.08 000 - 631 110 032 793 1047 040 CiS1 L4
SIS 189095 174 1.50 893 235 006 656 000 758 065 L4 937 2935 1520 €381 056
C116 0 18995 25 150 . 508 044 001 - 803 000 722 070 056 348: 519 0220 .C¥t 0859 -
17, 187995 186 160 633 050 00t 613 000 559. 064 041 664 753 0290 (1 C28F 045
18 18595 177 7.80 613 . 036 041 597 000 554 053 042 634 856 0320 C281 090
19 - 18995 160 730 607 065 Q01 500 Q00 542,056 039 6377 1036 0390 1 (C281 082
12000 I8P NT 740 1450 189 006 0 (1437 GO0 (1507 140 085 1732 1649 1080 . C381 300
121, 18/995 W2 0 720 59770 1278 026 1.7l 000 (1360 446 269 2075 61.59 6510 ; Ci3Sz ANl
122 18955 (198 - 730 - 9Nl 154 003 C 800 000 808 076 033 (967 169 0820 -C381 123
123, 189%5 185 7.20 1,097, 383 008 S 760 . 000 .. 7.56° 108 2387 S50 3328 1970 C3St 193
S124. 18995 IR 230 728 188 (.04 569 000 610 060 091 (761 2470 1.020 'CISU - 081
S1250 189795 227 ¢ 130 &4 LI 004 1545 000 (565 052 030 697 2554 1110 (C81 (.00
T126. 18995 X5 100 8 515 010 . 428 - 000 636 052 265 953 S404 3520 CIS1- 122
127, 18995 R A [ 785 13 003 6.80 000 606 062 146 8131669 0710 "C3S1: 088
123. 18995 182 160 730 333 007 © 420 000 610 076 074 760 4382 2300 CiS1 L7
S 1290 180950 115 740, 384 062 001 340 000 320 053 030 4031538 04800 C281 060
130, 189995 - 7.70 419 038 001 4.00 000 347 065 027 439 866 0270 CISi 063
135, 189295 - 160 539 086 002 477 000 441 043 073 $65 522 0560 CIS1 Q15
132, 185,95 - 7.50 600 - 195 054 4.34 000 508 032 040 630 3095 1330 €251 181
13}, 18995 303 ° 7100 L0 . 767 016 532 000 1205° 080 Q83 1365 5619 4500 C381 070
134, 189/95 no 1801 10830 919 0149 . 167 000 9249 038 (053 1105 8317 10050 C352 300
135, 18995 185 150 441 070 001 - 39 000 366 054 Q43 453 1542 0300 C285) 199
136. : 18895 . 162 - 150 58t ¢ 133 003 468 000 S14 03540 042 610 12279 0910 CISL 238
137018995 . - 150 665 | 116 002 5.30 000 562 090 046 698 1662 0580 CB5L° 036
138, - 18%9/95 M7 230 522 057 001 490 000 451 058 039 548 1040 0360 €25t 038
139 18995 - - 7400 18 - 133 003 64 000 6713 09 041 810 1642 0720 CiSU 050
140, 18995 - 1.20 927 072 00 9.00 000 666 168 139973 740 030 CISt 047
141, - 189795 185 1.3 639 093 002 ‘613 000 593 104 036 733 1269 03w C251 0 0.5
142, 18495 98 670 2540 730 015 19.22 000 2070 282 215 2667 2131 2360 €481 145
143, 18%9/95 - 220 1090 21 006 B8.68 000 S43 128 472 1143 070 3300 CC3S1 08
144, 18/M)95 80 1.3 612 1.3t 003 5.08 0O0 525 076 041 642 2040 0320 C251: Q.
145, 18/945 - 150 817 232 005 6.20 000 674 124 059 BST 2107 1320 3581 . Q49
146 1B/9/95 6. 1,861 107 004 1743 000 (709 132 L13 1954 1059 000 Cist 009
147,  18/9/95 - 140 912 206 004 163 000 430 146 402 973 2106 1050 (381 049
M8, 18995 23 670 - 3350 17223 038 1159 0.00 3095 2351 - L.71 3507 4899 5810 €281 497
149, 18%9/95 - 1200 1,040 374 008 L0 000 633 122 357 1092 M5 1990 CASt 068
150, 18%9/9% 120 2060 552 0 17.00 000 $44 484 255 2263 2439 189 CiSst 046!
§51, 16945 B 160 746 154 003 6.29 000 268 LIS 402 7386 1959 08N 0.00
S:SI. 185/?-"15 17 740, 1,553 527 Q11 1058 000 1015 324 - 291 1630 3196 2220 (€351 000
uree s DT
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| ANNEX M
‘PUBLIC CONSULTATION

The public consultation meetings were organized at thrce villages; Tosunlar, Mescitli
and Konakli, all of which are located in the Project Area, by DSI under the assistance of the
JICA Study Tcam on October 4 and 6, 1995. The main purposes of the niceting were to
explain the outline and necessity of the Beydag Irrigation Project to farmers and to promote the
fanners' understanding of the present constraints for irrigation development, acquisition of
their lands, payment of water charge, and the organization of water uscrs' associations.

The meetings were opened by the Dizector of Planning Section of DSI-H and wetcome
speech was given by the Deputy Project Manager of JICA Study Team. - Then, the present
constraints for the agricultural development in the Project Arca and outline of the Project were
explained by the Chicf Engineer and A gro-cconomist of DSi;Il, and the farmers' cooperation
{o the project implementation was requested by said two DSI staff based on the explanation
note attached hereto as Attachment-M. 1. ' '

The meeting was attended by 48 villagers including village chicfs {Muhtars) at
Tosunlar, 102 villagers at Mescitli and 39 villagers at Konakli. The opinions and requests of
the villagers in each mecting are summarized in the Record of Public Consultation Meeting, and
these records are attached hereto as Allachment-M.2, M3 and M 4.
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P12

Attachment-M.1

Explanation Notes for Public Consultation

Farmers' Understandlng= on Present Problem and Outline of Project

Present Situation of Irzrigation by Groundwater

Groundwater is intensively utilized for irrigation by the most of farmers, particularly in
suninjer scason. It is understood that the present problemis on irrigation for individual
farmers ate (1) difficulty (o obtain enough irrigation water, (2) high cost for pumping,
and (3) lowering of groundwater-table. .

The groundwater is a limited water resource, and its utilization should be batanced with
the rechargeable volume in the annual climate cycle. However, rapid decline of

groundwater table indicates that the current utilization of groundwater is far exceeding

the rechargeable volume. IT this sitvation remains, it is expected that the water table
will be continuously lowered and farmers will need lo dig wells deeper and deeper in
the future,

The aquifer in this arca forms a part of the groundwater basin in Odemig-Tire-Baynd:-
Torbal1 atong the Kiigiik Menderes river and therefore, the same problem is prevailing
in the whole groundwater basin. Groundwater use for irrigation has beéen rapidly -
expanding, and the groundwater resource will be scriously reduced or exhausted in the
near future. In this segard, groundwater users should understand this sitvation from
both his individual and social viewpoints in terms of sustainable use.

-Outline of lhc_ Project

The concept of the project is that (1) the excessive water presently flowing from the
upper basin into sea without any use will be stored the Beyda rescrvoir, (2} the stored
water will be uscd for irrigation by as the substitution of groundwater. This
substitution of irrigation water sourcé will contribute 10 both improvement of the
sustainability of groundwater wtilization and farmers economy. ' S

The irsigation plan of the chdag-lrrigatio'n Project is being revised for the most
cfficient usc of water through introduction of the modernized frrigation system. The
main {cature of the irrigation component at the tenlative basis is as follows:

Command area:’ Approxi mately 18,000 ha in gross inthe Odemis plain, covcr,in'g
S the western part of Beydag district and the eastern to western
‘part of Odemig dislricts. - '

Main distribution ~ Open canals {total 80 km consisting of 40 km in left bank and
. 40 km in right, canalets and pipes for the secondary and teriiary
canals, farm pond to regulate. water, and pipe lines for

distributaries to prevent loss.

i gation method: Partly spri nkicr and drip iiu‘ gation for cffeciive use of waler, and

- other traditional improved irrigation methods like spring (gesme)
irrigation and furrow irrigation. ' _ L

Drainage systeny: Sufficient drainage canals to drain excess water in the fields,
particularly for rainfall. '

Crops: © Colton, potatocs, watermelon/melon (bostan), and chclablé as
main crops, supplemented by cereal grains, fodder, orchards.

M:2
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Cropping intensity: © 140% to 150% on average taking a crop rotation syslcm within
the above crops.

After the project implementation, the groundwater utitization would be reduced to the

. propet level to maintain its resource, and the farmers income will be increased.

(Wc'd like to request altendants lo provide their views and opinions.)

Coopcrat!on in Implementation Stage (Detalled Design and Construction)

- Land Acquisition for Canals and Struct'urcs

? Thc fands in the project arca will partly bc used for construction of such projeet
 facilitics as canals, canalets, cross drains, diversion outlets, farm ponds, maintenance |
roads, pipelines, and other related structures. Those land for the project facilities will

be acquired through either compensation or providing substitutional lands in accordance
with the Turkish laws and regulations.

In this study, the outline of the project facilities will be prepared and major modilication

“will be made before construction. In the later stage of the project, tocation and size of
‘1and necessary for the construction of facilitics and structures witl be identified in the |

detailed design stage. In the design stage, the effort will be paid by the’ deSIgn :
engincers to minimize the facitities and structures inthe v1llagcs

Dlshubancc of Croppmg while Construction

In the consiruction stage, the construction work will be made by usmg heavy

cquipment and labors. Construction materials will also be transponcd by trucks and
placed temporanly near the conslructlon sntcs

These construction work will lempomnly sulfer the croppmg in ihc surroundmg areas
of project facilities and structures. 1tis expected that this disturbance will be for one or
iwo crops, and croppmg witl on}y be rcsumed after conslﬂlcuon in ihcsc areas.

The damages made by this disturbance wnll bc compcnsated by the pro;cct according to
the Turkish lau s and rcgulauons . _

Operatloh and Maintenancie of the Irvigation System

TFormation of Fafmcrs Organization for Q&M

Transfer of irrigation facilities and fomation of orgfml?,allon for O&M

After construction of the irni gauon facilities, the project facilitics wnll be transfcrrcd io.
the beneficiaries (farmers in the project arca) from DSI. And then, their operation and
maintenance will be made by farmers' organization of Irrigators Groups (le) and .
proposcd Water Useis Assocmllons (WUAS) and Water Users Union (WUU)

1Gs arc the primary orgamzaizons al the smallest units, 'md assumcd to be \flllagc lc\ cl :
in thc command arcas of secondary canals, for operation and maintenance of irrigation

~system. All the farmers in the project area have obligation to join the IGs to obtain
- itrigation water supply. WUAs will be formed through associating IGs at the level of
- main canals.  WUU will be established by incorporating WUAs and will keep a close
- contact to DS for the opcrallon and maintenance of the Baydaf dany and irri gat:on and

drainage systems.
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- Organization Chart for Operation and Maintenance of Irrigation System

‘Fuaction of 1Gs, WUAs and WUU -

The function of [Gs, WUAs and WUU is to (1) prepare, adjust and finalize the water -
distribution schedute bascd on the cropping pattern and: schedule, (2) record and
monitoring of actual demand and supply of irtigation water, (3) collection of water
charge covering costs of operation, maintenance and expenses for managing office of
WUGs and WUAs, (4) operation, maintenance and repair of irrigation facilities,
{5) coordination of beneficiarics necessary to operate irrigation system, {(6) control of
groundwater use for irrigation.

In the implementation stage, rules and regulations will be prepared in order to manage
IGs, WUAs and WUU.

Fairness of water distribution
Trrigation water will be distributed according to the distribution schedule prepared by
the 1Gs, WUAs and WUU. Farmers located in the upstream of the irrigalion system
have to sccure the proper water distiibution to the downstream farmers.

‘Collection of waler charges

Farmers will pay the water charge to cover Ih:p cost for operation and maintenance of
the irrigation system. The cost will include (1) cost 1o hire or employ personncl



3.2

necessary for gate and equipment operation, (2) running cost for-office of 1Gs, WUAs
and WUU, = - - ' _

Procurement of irrigation equipment at the level of farmers' ficld .

Sprinkler and drip irrigation methods wilt be applied in the project arca in order to save
irrigation water for such crops as cotton, vegetable, watermelon, melon, fodder.
Fanmers nced to procure those equipment for spinkler and drip irrigatiom, at their own
expenses. Credit scheme will be necessary for farmers to purchase such irrigation
cquipment.

Control of Groundwater Use for Irrigation

After starling operation of the irrigation system, the groudwater use for irgation
should be reduced to the proper level through decrease of operational iells.
Otherwise, lowering of groundwater table will bring about more serious situation in the
groundwater basin.

DSI is looking for the best way to control and manage the pumping volume of
groundwater in a practical manner. ‘Electricity is cursently used as the most popular
power source for pumping, since the farmers are able to oblain an advantage of cheeper
price of cleclsicily for agricultural use than other purposes through registration to DSt
One of the way most likely for DSI to take is revising registration of well and water
right. :

At the later stages of detailed design and construction, registration of wells will be
revised in the project area. Although most of the farmers can enjoy the irrigation water
form the Beydag dam, only registered wells will be operated by applying cheeper
electicity price after the project operation. This means that the wells which will be
canceiled because of the water supply from the dam will not be able to register, and

" those wells without registration can not be applied for the subsidized electric charge.

. Services from Line Agencics ; .
. Local Administration (District Office and Municipality Office),
"GDRS (KHGM), . S

- Agrcullural Extension, (District Agricultural Officc)

Agriculter:] Credit Institutions,
Chamber of Agriculture (Tarim Odag),

- Agriculturat Sates Cooperatives.



Place:

4 AItﬁch“neht-M.Z
"RECORD OF PUBLIC CONSULTATION MEETING

Tosunlar village in Beydag district.

‘Date and Time: 13:30 to 16:00 on October 4, 1995.

Attendants: - Local goverament: Governor of Beydag district office, Mayor of Beydag

town,

Lineagencies:  Director, agricultural engincer and technician of district
agricultural office, Chairman of Agricultural Chamber,
Beydag,

Villagers:  Village Chiefs (Muhtars) and 48 villagers from

Tosuntar, Halikéy, Yagcitar, Sankaya, and Emirli,
(Ref. Attendant List altached hereto)

Dsi ~ Director, Chief Engineer, and Agro-cconomist of
Study and_Planning Department,

HCA Study Team:  Co-team leader, agro-ccononist, soil & Yand use
expert, coordinator, translator and recorders.

Summary of Farmers' Understanding, View and Opinions

Through the explanation and discussion with f armers, the following understandings, views
and opinions were obtained from farmers: . o

1.

The district governor stated the ,inxportaﬁ_ce of the project for the district economy, and
requested the villagers to express their views and opinions about the project in order to
reflect them in the project plan. : ' S 3

FaﬁIC(S understood lhé_scrious simzilion ‘on lowerin gof gr'o_undwal'ér table and the need
of the project. Accordingly, they asked DS 10 implenient the dam and irrigation project.

~ as soon as possible.’ Farmers also asked DSI when the project would be completed. .

The governor and DSI explained that the dam should be completed by 1998, though '
there would be the fund restraints. ' ' S : S

. The governor put a question on the benefit of new irrigation system. DSl explained that

new irrigation system would be more economical than the existing one from the
viewpoint of the annual cost, though the initial investment would be more. For this
season, positive impacts from the project would be accrued from increase of yield,

"increase of cropping intensity, increasc of employment, increase of income,

development of processing industry and mitligation of out-migration of younger
generation. . ' : -

Farmers understood the necessity of land acquisition for the construction of the project
facilities and the disturbance of copping while construction of the [acilities, and
expressed that they should be ready to extend their coopesation to DSI on these matlers.

.- Farmers undesstood that the irri'gation facilities would be transferred to farmers after

their completion, and they should cstablish irrigation groups (IGs) for their operation
and maintenance. Farmers also understood that waler charges should be collected from
the beneficiaries for operation and maintenance of the project facilitics.



7. Farmers requested the Government to execute land consolidation. For their request,
DSl explained that land consolidation would be done in collaboration with a Council of
~ Ministers Decision, if 51% of the tocal farniers signed the request form.

8. Inaddition to the above, farmers and attendants put various quéstions on the project,
and DS answered the questions. Of these questions, the followings were the main
concern: (1) sufficiency of water supply and use of the wells after implementation of the
project; (2) role of JICA in this project, (3) structure of main canals in irrigation
network, (4) obligation and formation timing of IGs, (5) pricing basis of water charges

- and its collection, (6) prevention of flood, {7) possibility of erosion hazards, (8) -
construction schedule of irrigation system, (9) distribution of water vulve at irrigation
plot, (10) use of service road for communication pusposes; (11) impact on fig
plantation surrounding the reservoir.
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_ Attachment-M.3
RECORD OF PUBLIC CONSULTATION MEETING

Place: Mcscilli.villagc in Odeinig district.

Date & Tiine: 13:30 to 16:00 on October 6 (Friday), 1995.

Attendants - Local government: - Deputy Governor of Odemis district office (cum. District

Education Director),
Linc agencies: - District agricultural engineers {two persons) and district
- agricultural technictan,
Villagers: Village Chief (Muhtar) and 102 villagers front three

villages, (Ref. Attendant List attached hereto)

DSl Il Director, Chicf Engineer, and Agro-economist of the
Study and Pianning Depariment,

JICA Study Team: - Co-team leader, agronomist, agro-cconomist, soil & tand
usc expert, coordinator, translator and recorders.

Summary of Farniers' Understanding, View & Opinion

Through the explanation and discussion with farmers, the following understandings, views
and opinions wéere obtained from the farmers: o

1.

~would first be made.

Farmers basically understood the scrious silﬂ_alic_m of loweriljg of groundwater table and
the need of the project. Then, farmeérs asked DSI when a dam would be completed.

- DSl repticd to this question that the construction work would be completed in 1998, but

there would be a budget restraint. o

. Oneof the farmers stated that Wafcf_qua]ily of his well had bécome harmful to crops, and

he asked DSI to solve this problem. DSl answered that a research on the water quality

. A farmer put a quéstion on the effectiveness of drip imi gation method and annuat cost of - |

this method. To this question, DSI replied that the information of the effectivencss of |
this irrigation method could be provided to the farmers after completion of the
experiments being carried oul by DSI at Konakli. As for the annual cost of this
irrigation, DSI replied that the annual cost would be cheap as compared to the other
method, though the initial investment is more expensive. The district agricultural

engincer also exptained that economic use of water would be of great importance, and -

from this viewpoin, the drip imrigation method would the best.

One of farmers put a question on the possibility to involve his small land in the project
irrigation system. DSI answered that the small land holdings would be most welcome to -
the project, and the tand consolidation was recommended to be conducted under the
project. The distiict agricutural engineer also explained the inyportance of - the land

consolidation in the Project Area.. ‘

. Farmers understood that the land consolidation would be necessary for the success of -
~ the project, and the disturbance of copping might occur whilte construction of the project

facilities.

" M-12



. A farmer inquited about the size of land to be acquired for consiruction of canal ahd
asked about the cffectivencss of pipetines. To this questions, DS replicd the size of
land acquiisition in gencral way and the layout plan of irrigation canal system of the
project.

. Farmers understood that the irsigation facilitics would be transferred to farmers after
their completion, and they should establish the water users' associations (WUAS) for the
efficient operation and maintenance of the project facilities. Farmers also understood
that the water charges should be collected from the beneliciaries for the operation and
maintenance of the facilitics.

.- Fammers put a question about the foraration of Irrigation Group (G). To this question,
DS replied that 1G would be established at a village or a canal level, and several [Gs
would be joined to forim a WUA.

. DSl remarked that villagers' awareness and participation in the project would be
necessary to allain the succesful goal.

M-13
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Place:

. _ Attachment-M.4
RECORD OF PUBLIC CONSULTATION MEETING

Konakli municipality in Odemis district.

Date & Tine: 17:00 to 18:30 on October 6 (Friday), 1995.

Attendants  Local govermnment: Maybrbf Konakh municipality,

Line agencies: Chairman of Chamber of Agrfcu!lurc, _

Villagers: Village Chief (Muhtar) and 39 viltagers from three
villages (ref. Attendant List attached hereto)

DSI I Director, Chief Engmcer,_and Agro-cconomist of the
Study and Planning Depastment,

JICA Study Team: co-team 1éad<:1j, agronomist,agro-cconomist, soil & land
use expert, coordinator, translator and recorders.

Suinmary of Farmers' Yiew & Opinfon

Through the explanation and discussion with farmers, the following understandings, views:
and opinions were oblained from the farmers:

1.

Farmers understood the serious situation on lowering of groundiater table and the

~ - need of the project, and they requested DSI to complete the project as soon as

possible in order to prevent deptetion of the groundwater resource and to perform
economical irrigation practices.

.~ Fagmers understood that the land acquisition would be necessary for the cons{ructlon
- of the project facilitics, the disturbance of cropping might occur while construction of

the facilitics. For this matters, they prom;scd to prowdc a necessaty cooperation to

"the Governmenl.

. Parmers understood that lhc tmgauon facilities wou!d bc transfcrrcd to farmers after

their completion, and they should establish water users' associations (WUAs) for the
efficient operation and maintenance of the facilities. Farmers also understood that
water charges should be collected from the beneficiaries for the use of operation and

maintenance of the project facilitics,

Farmers requested DSI to conduct experiments and demonstrations in the

-experimental farm at Konaki1 to show the performance of new irrigation methods for

various crops like cul flower grown by constructing a green house.  For this request,
DSI mentioned that the farmers' assistance would be required for the successful.
accomplishment of the experiment, and farmers replicd that they would be able to
provide thelr assistance to DSI.

Farmers asked DSl to cxplain the prcsenl situation of the Beydad dam construction.
For this request, DSI explained the DSI's difficully of the financial restraint.
Regarding this, farmers put a question on the possibility of fund arrangement from
international agencies to ensure implementation of the project.. For this qucsuon
DSII replied that this matter should be decided by the Ccntral Government.

Farmers expressed their view that they should be ready to reduce the groundwater use
after completion of the project.
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7. Farmers expressed that they should have a financial difficulty in establishing sprinkier
and drip ifrigation system. For this matter, DSl explained that this systen would be

cconomical as compared with the other systoms from the viewpoint of annual cost,
though their initial investment is more expensive.

8. Chairman of Chamber of Agriculture in Odemis mentioned the necessity of the project

implementation and explained that the Chamber of Agriculture would provide its
assistance necessary for the project implementation and operation.

M-20



 ListForm_Paticipants Konakli(1999/10/5)

Odemisg llgesi, Konakli
Ureticiyi Bil gitendirme Toplantisina Katlum Listesi
~ (List of Participants for Public Mecting at Konaklrin Odemig lige)

“Tarih: 6 Ekim 1995
“Date: October 06, 1995

No. Isim (Name) Koy/Teskilat (VillagelAgoncy)|  Imza (Signaturc)
1 | #asan uqRag Gonabll | W |
2 | B0 el Barelos| for P
s \yisuefFaddeas /@MM} WS
-4_ é'mf/’ T{/,M /«waé/ ‘ ;’{///{/'
5 R eLep Z{mmf ’/{ 2 «.7://;5
6| M@i;__ﬁmmk "Jfgﬁahcﬁ
i ﬂ//mlafe Kog, Kook,

8 A/C?ZMf ‘7*6/7‘1’)'4 «f{oﬂéji(t

o 1S ami ‘gjbkcm ?{’mzdk [

lf’ QOML_}V?_'_’ Z:.;E,Lm,g __ .

1| Mo Gergln| Konodd,

12| flona FQ il | Vonsld,

jl3. ,p//m% Di)ﬁ)zarc i -

14 //A&q Aksu Y

E MMMO KAYA |

16| S foyman jAJQ_'_ e

17 ju /% mﬂ_ﬂﬁ/ et

18 \g)l{{jnmnéﬁ&l r

ﬁﬁalah é)n ¢ 5 -

20 //ﬂ(w/ /,abé?/“ ¢f

M-21




ListForm_Participants Konakli(1995/10/5)

(bdenits ligesi, Konaklt
Uretlcm Bilgilenditme Toplantisina Kathm Listesi
{List of Participanis for Public Meeting at Konakh in Odemis lige)

Tarih: 6 Ekim 1995
Date: October 06, 1995

| 27

No. B {sim (Name) Ky Tegkilat (Village/Agency) Imza(Slgnalure)
21 /M% Colit Konakl, WWZ
2| Sen 'l A R St
23 ,l/}rca/{{ﬂ Seoqy) _'km_mf;fl-mﬁ%u%l i
AP ) NS
21))%&&44_#%_(9“&@ ﬂ DA é]/\{;-h()/nr(/}]fig
VNS VA W I =
26 ﬁ//e f;,?,g// S A/ ' | _4/5:{_/ T
JSM c‘L«uz;z /
28 méﬁm@[&/&
29| /i /ﬁ); / ‘.
i@ﬁw&zfé@
31 /’//4(574 %Qfﬁ
JE #ﬂ’ﬁm%m/ INNEEE I |
33, Mfm »/wA /u//f/ K/omi,[/, |
34 Mda__ o
35 @/A/o . B st 7
36 Hnsew\ Kupul 74
‘2,0 "1’06 turUJu ?)’( ’
37 ﬂhmeFifc;cec‘ﬁA "L
|38
39
40

-22















JIE



	ANNEX L ENVIRONMENT
	Contents
	1. Legal Framework on Environment in Turkey
	1.1 Lows and Responsible Ministries on Environment
	1.2 Environmental Impact Assessment System

	2. Initial Environmental Examination(IEE)
	2.1 Objectivc of IEE
	2.2 Environmental Items and Ecological Regions
	2.3 Result of the IEE
	2.4 Summary of the IEE

	3. Environmental Impact Assessment(EIA)
	3.1 Sociological Impact to People to Be Dislocated from Beydag Reservoir Area
	3.1.1 General
	3.1.2 Land acquisition Procedure of Tahtali Dam
	3.1.3 Evaluation

	3.2 Eutrophication of the Beydag Dam Reservoir
	3.2.1 Projection of Eutrophicalion
	3.2.2 Evaluation

	3.3 Deterioration of Water Qualily
	3.3.1 Projection of Increase of Farm Inputs
	3.3.2 Projection on the Surface Water Quality
	3.3.3 Projection on the Groundwater Quality


	4. Environmental Conservation and Monitoring Plan
	4.1 Environmental Conservation Plan
	4.1.1 General
	4.1.2 Sociological Impact to People to Be Dislocated from Bcydag Reservoir Area
	4.1.3 Eutrophication of Beydag Dam Reservoir
	4.1.4 Degradation of Water Quality
	4.1.5 Watershed Management

	4.2 Environmental Monitoring Plan
	4.2.1 Institutional Aspects
	4.2.2 Technical Aspects


	Tables
	Figures

	ANNEX M PUBLIC CONSULTATION
	Table of Contents
	Main Text
	Attachements

	Cover

