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Official Letter of SHW regarding the Approval of the Revised Feasibility Report 
(which covers the capacity increase as well) of Alpaslan II Dam and HEPP Project  
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Favorable Opinion Letter of Ministry of Energy and Natural Resources 
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Official Letter Regarding Approval of Ministry of Agriculture and Rural Areas 
Related with Usage of Project Area for Non-Agricultural Purposes  
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Official Letter is issued by Mus Municipality Related to the Water resources within 
the project area.  
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Official Letter of Mus Municipality Related to the Waste Disposal Permit 
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Official Letter of Ministry of Culture and Tourism Regarding the Cultural and Natural 
Properties in the Project Area 
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Official Letter of Ministry of Culture and Tourism Regarding the Cultural and Natural 
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Official Letter of Ministry of Culture and Tourism Regarding the Cultural and Natural 
Properties in the Project Area 
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Official Letter is issued by Ministry of Transportaton Maritime Affairs and 
Communications is related to the Relocation Road Construction of Alpaslan II Dam 
and HEPP Project 
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    App. 4.1. Environmental Master Plan and Representations of the Project Units on the Plan
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  App. 4.2. Environmental Master Plan Legend   
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App. 5.1. Existing Land Use Map 
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    App. 5.2. Elevation Map 



ALPASLAN II ENERJI URETIM  
VE MADENCILIK SAN. TIC. A.S. 

ALPASLAN II DAM AND HEPP PROJECT 
FINAL EIA REPORT

 

323 
 

 

    App. 5.3. Main Soil Groups Maps 



ALPASLAN II ENERJI URETIM  
VE MADENCILIK SAN. TIC. A.S. 

ALPASLAN II DAM AND HEPP PROJECT 
FINAL EIA REPORT

 

324 
 

 

    App. 5.4. Stand and Vegetation Map 
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Approved Meteorological Bulletin 
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App 8.3. Geological Map -3 
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REPUBLIC OF TURKEY  
MINISTRY OF FORESTRY AND WATER AFFAIRS  

General Directorate of State Hydraulic Works 17th Regional Directorate 
 
 

Number : B.23.1.DSİ.1.17.02.00.0-113.02-391570            Oct. 18, 2011  
Subject : Alpaslan II Dam and HEPP Water Usage Rights  
 
 
 

ALPASLAN II ENERJI URETIM SANAYI VE TICARET A.S.  
(Ehlibeyt Mah. Ceyhun Atıf Kansu Cd. Baskent Plaza No: 106 K:7-8 06520) 

Balgat / ANKARA  
 
 
REF.: Your letter dated September 14, 2011. 
 
 
 The downstream water usage rights report enclosed to the reference letter and issued 
for ALPASLAN II DAM AND HEPP PROJECT with an installed capacity of 280,00 MW 
planned to be constructed by the company of Alpaslan II Enerji Üretim ve Madencilik San. 
Tic. A.Ş. over Murat River between the City Center and Varto districts of the Province of Mus 
has been approved as a result of the studies and examinations performed in relation thereof.  
 
 For your information and required action.  
 
              (Signature)  
            Mevlut PEHLIVAN  
           Regional Director  
 
 
 
 
 
ANNEX/ANNEXES: 
Water Usage Rights Report (1 Set) 
 
DISTRIBUTION: 
For Action:      For Information:  
Alpaslan II Enerji Uretim Sanayi ve Ticaret  State Hydraulic Works, Investigation and 
A.S. (Ehlibeyt Mah. Ceyhun Atıf Kansu Cd. Planning Department  
Başkent Plaza No:106 K:7-8 06520 Balgat / 
Ankara) 
 
 
 
 

Address: DSI 17. Bolge Mudurlugu Ipekyolu uzeri Havaalani yani 65040 VAN 
For Detailed Information: C. AVCI Engineer     Phone:         Fax:  

e-mail: cengiza@dsi.gov.tr       Electronic Network: www.dsi.gov.tr  
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ALPASLAN II DAM AND HEPP  

 
REPUBLIC OF TURKEY  

MINISTRY OF FORESTRY AND WATER AFFAIRS  
GENERAL DIRECTORATE OF STATE HYDRAULIC WORKS  

17TH REGIONAL DIRECTORATE VAN  
 

REGION  : 17TH REGIONAL DIRECTORATE VAN  
 
BASIN  : FIRAT  
 
PROJECT TITLE : ALPASLAN II DAM AND HEPP  
 
PROJECT CODE :  
 
STAGE  : PLANNING  
 
TYPE   : WATER USAGE RIGHTS  
 
 

Checked and Inspected by the Division Management.  
 

 
CONTROL ENG.  CHIEF CONTROL ENG.   DIVISION MANAGER 
    (Signature)   (Signature)      (Signature) 
  Cengiz AVCI            Cengiz AVCI     …..ARSLAN  
Agricultural Eng.         Agricultural Eng.         Division Manager 
   18/10/2011   18/10/2011    18/10/2011 
 
 
 
 
 
 
 

CERTIFIED  
(Seal and Signature) 
Mevlut PEHLIVAN  
Regional Director  

20/10/2011 
 

NOT: The reports that are not used in the control year and that are changed for any reason 
(project variation or revision, etc.) may be used upon prior notice to our department 
management. 
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REPUBLIC OF TURKEY  

MINISTRY OF FORESTRY AND WATER AFFAIRS  
GENERAL DIRECTORATE OF STATE HYDRAULIC WORKS  

17TH REGIONAL DIRECTORATE VAN  
 
 
 
 
 
 
 
 

ALPASLAN II DAM AND HEPP  
 

WATER USAGE RIGHTS  
 

REPORT  
 
 
 
 
 
 
 
 
 

ENERJISA  
 

ENERJI ÜRETIM A.S. 
 
 
 
 
 

REPORT ISSUED BY 
 

HATICE AKER  
 

(Signature) 
 
 

ANKARA, 2011 
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1. INTRODUCTION  

 
Alpaslan II Dam and HEPP project will make significant contributions to the energy supply 

that will be provided for our national economy; and it will also make an indirect contribution to 

a certain extent in relation to unemployment which has become an economic and social 

issue. The said project is located in Fırat Basin and over Murat River between the City 

Center and Varto districts of the province of Mus in the Eastern Anatolian Region. The 

project site is located at a distance of 34 km from the city center of Mus and extends in the 

direction of Mus-Varto-Erzurum State Highway. This asphalt road is always accessible every 

season of the year.  

 
Alpaslan II Dam and HEPP Project located over Murat River has been designed at a thalweg 

elevation of 1,272.00 m and is located on 4 323 850 northern and 718 000 eastern 

coordinates. Alpaslan II Dam and HEPP projects that can be characterized as a toe plant 

were shown on the same map. Alpaslan II Dam intended for irrigation, energy generation and 

flood protection purposes has been designed at nearly 3.00 km downstream from the point of 

confluence where Bingöl Creek and Murat River join together. In the planning report dated 

September 1994 issued by the 17th Regional Directorate of SHW (State Hydraulic Works), it 

was determined as a result of the surveys that 78,210.00 ha of agricultural fields could be 

irrigated in Mus Plain upon commissioning of the project. 10,160.00 ha of the said 

agricultural fields is still irrigated by gravity from Arıncık weir. However, it was demonstrated 

that there was no problem in the trial operation studies performed for irrigation of Mus Plain 

project site, the area of which is 78,210.00 ha in total, and no problem would be experienced 

in irrigation of the irrigation area since Alpaslan II Dam is designed as a toe plant and no 

water retention would be performed. 

 
Alpaslan I Dam intended for energy generation is located at upstream of Alpaslan II Dam. 

Mus Plain irrigation project which is still under construction is located at downstream of it. In 

respect of the irrigation water requirement for Mus Plain Irrigation, it was warranted that 

adequate amount of water would be released as per the agreement signed with the 17th 

Regional Directorate of the State Hydraulic Works. However, water retention is not applicable 

since Alpaslan II Dam is designed as a toe plant and it would not pose a problem in respect 

of irrigation since the waters in the reservoir area caught outside the irrigation season would 

be discharged with continuous outflow. 
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In the planning report, it was proposed that (i) 714.00 GWh of energy per year would be 

produced on average including 520.28 GWh of firm energy at Alpaslan II HEP with an 

installed capacity of 200.00 MW to be constructed at the toe of the dam through the outflows 

that will be regulated at the dam reservoir subject to such flood control volume; and (ii) 

through such turbine outflows, 78,210.00 ha of agricultural areas would be irrigated including 

10,150 ha of area to be irrigated by gravity at downstream of Arıncık weir. Of this area, 

10,150.00 ha of area to be irrigated by gravity is currently irrigated by the waters discharged 

from Arıncık weir. 

 

In the surveys conducted in the areas where the dam and HEPP facilities are located, it was 

observed that agricultural irrigation is performed using the waters collected from Murat River 

with motor-pump sets at a distance of nearly 3.00 km at downstream of Alpaslan II Dam. 

However, it was specified that such type of irrigations were not preferred due to the high cost 

of irrigation. Arıncık Weir is located at 5.00 km downstream of the dam center line location. 

Currently, 10,150.00 ha of agricultural lands are irrigated by gravity from Arıncık Weir; 

however, it is planned to ensure irrigation of 78,210.00 ha of lands with Mus Plain Irrigation 

project.  

 

The life water values required to be released for preservation of natural life are given below.  

 

The natural life and the agricultural fields will not be adversely affected since the water 

required for maintenance of natural life is released in the project site and Murat River is 

recharged by the tributary rivers and there will be plenty amount of water in the riverbed in 

every season. 
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Table:1 The Water Rights originating from Alpaslan II Dam and required for Natural Life by 

Months (m3/s) 

MONTHS  Water Rights  
Originated 

Water Rights required for 
Natural Life 

JANUARY   13.00 
FEBRUARY  13.00 

MARCH  13.00 
APRIL   13.00 

MAY  13.00 
JUNE  13.00 
JULY  13.00 

AUGUST  13.00 
SEPTEMBER  13.00 

OCTOBER  13.00 
NOVEMBER  13.00 
DECEMBER  13.00 

 

 

With this water usage rights report, it is aimed to determine the facilities such as drinking and 

industrial water, fish farming facilities, mills and weirs, etc. and to examine, if any, the 

potential impacts of the project on them. 

 

The areas remaining within the project site that are subject to water usage rights were 

examined; studies were performed to determine mills, ditches, fish farming facilities and 

drinking water facilities; and if any, the existing areas were plotted on the map. If there is any 

agricultural irrigation, crop water consumption requirements are calculated according to 

Blanney-Criddle method. However, since Alpaslan II Dam is a toe plant and no water 

retention will be performed (except for water catchment in the reservoir area only outside the 

irrigation season), there will be no trouble that might be experienced in respect of water 

amounts required for irrigation areas.  

 

Table:2 Characteristics of Alpaslan II Dam  

 Crest Elevation   : 1371.00 m 

 Thalweg Elevation   : 1272.00 m  

 Max. Water Level   : 1368.00 m 
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 Normal Water Level   : 1368.00 m 

 Minimum Water Level : 1340.00 m 

 Firm Energy   : 606.35 GWh 

 Secondary Energy  : 255.92 GWh 

 Total Energy   : 862.27 GWh 

 Installed Capacity   : 280.00 MW  

 

1.1 DESCRIPTION OF THE PROJECT SITE 

 
The Project site has been designed in Fırat Basin over Murat River, one the main branches 

of Fırat River, in the province of Mus in the Eastern Anatolian Region with a thalweg 

elevation of 1269.00 m and at a distance of 34.00 km from the province of Mus.  

 

Mus province and its surroundings are located in a high and mountainous region. The 

mountains covering 34.90 percent of the provincial area are the extensions of the South-

Eastern Taurides. These mountains are young mountains formed with Alpine-Himalayan fold 

system. The elevation is generally above 1,250 meters.  

 

The plains covered with young and fertile alluvium cover 27.20% of the provincial surface 

area. Murat valley divides the provincial lands into two sections extending in the east-west 

direction. In this context, the plateaus up to 1,500.00 m – 1,700.00 m cover 37.90% of the 

provincial area.  

 

Harsh continental climate prevails in the province of Mus. The temperatures vary from –29ºC 

to +37ºC. Temperature are recorded above +30ºC for 120 days and below 0ºC for 120 days 

of the year. There is heavy snowfall in winters. The annual precipitation is between 1000 mm 

and 350 mm. Winters are very cold and long and summers are short, hot and dry.  

 

Mus province is listed in the bottom lines among the provinces of Turkey in respect of 

education and literacy. The literacy rate is below 50 percent. However, Alpaslan University 

located in the province has allowed mobility in respect of trade and tourism in the city.  

 

The healthcare services are insufficient throughout the province. The issued such as 

communicable diseases, mother and child care, etc. are considered among the major 

healthcare issues of the city. The lack of hygiene and the insufficiency of the water and 
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sewerage networks and the sanitary installations of the houses in the rural areas are the 

factors aggravating the healthcare problems. 

 
The provincial economy is based on agriculture and stockbreeding. However, agriculture has 

not developed to a satisfactory level. The provincial surface area is 819 600 ha in total and 

342,198 ha of this total area is comprised of agricultural lands. Such agricultural lands are 

composed of 335,049 ha of field areas and 7,149 ha of vineyard and orchard areas.  

 
Stockbreeding is the most important sub-sector of the agriculture segment in Mus; and it is 

completely based on pastures and grasslands. There are 1,479,707 ovine and 245,487 

bovine animals in the city.  

 
The bovine livestock is comprised of native race by 77 %, crossbreeds by 18%, and culture 

race by 5%.  

 
The ovine livestock is comprised of sheep by 86% and goats by 14%. According to the data 

for 2001, the ovine animals in Mus correspond to 4.20% of the total ovine livestock and the 

bovine animals correspond to 20% of the total bovine livestock of Turkey.  

 
Since the majority of bovine animals in the province is of native race, the meat and milk 

productivity per unit is low. It is of great importance to increase the number of the animals 

bred of culture race, which provide high productivity among the current livestock, in order to 

achieve higher productivity and income from stockbreeding. 

 
The province of Mus is underdeveloped in respect of industrialization. The main factors of 

poor industrialization include the lack of capital accumulation, adverse climate conditions and 

very limited amount of raw materials.  

 
Currently, there are 58 incorporated companies, 553 limited liability companies, and 23 

unlimited companies operating in the province.  

 
Mus Sugar Factory, the largest industrial plant of the province, has been in operation since 

1982. This factory has a production capacity of 3,352 tons/day. The factory is operated with 

full capacity in the campaign period and makes important contribution in the provincial 

economy.  

 
The construction of Mus Organized Industrial Zone that will make important contributions in 

the industrial development of the province was started in 2002. Planned with a capacity for 
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56 plants over an area of 90 ha, the Organized Industrial Zone is physically completed by 

80%.  

 
There is a small industrial area with a capacity for 100 workplaces providing services in 

Merkez (Center) District since 1995. The superstructure works (workplaces) are completed 

for two small industrial areas, one with a capacity for 70 and the other for 43 workplaces, 

located in the Center district, one small industrial area with a capacity for 66 workplaces 

located in Bulanık District and one small industrial area with a capacity for 82 workplaces in 

Malazgirt District. The infrastructure works are completed for Malazgirt Small Industrial 

Estate; and the infrastructure works for Bulanık Small Industrial Estate are still ongoing.  

 
There are various historical places located within the boundaries of Mus province having a 

huge potential for tourism. Kale Şehri (Ancient Castle City) outstandingly reflecting the 

history considering the historical background of the region plays an important role in the 

tourism of Mus. There are various mosques, churches, monasteries and bathhouses 

considered among the tourism values in the province of Mus. The traditional Houses of Mus 

reflect the best the history and values of the province.  

 

1.2 PURPOSE OF THE STUDY 

 
The purposes of the arrangement of the Water Usage Rights Report for Alpaslan II Dam and 

HEPP project are listed as follows.  

 
a) To enter into and execute a Water Agreement with the General Directorate of DSI (State 

Hydraulic Works) as per the provisions of the Regulation on Principles and Procedures 

regarding Conclusion of Water Usage Rights Agreement for Performing Power Generation 

Activities in the Electricity Market” enforced upon its publication in the Official Gazette no. 

25120 dated June 26, 2003; 

 
b) To determine the land areas currently irrigated from Alpaslan II Dam and HEPP project 

over Murat River constituting the water source of the project and the canals watering such 

areas; 

 
c) Determine the crop pattern in the currently irrigated land areas and to determine the water 

amounts required in such areas by months;  

 
d) To determine total water requirements of the lands that will be affected by the project site 

and to determine the required discharges by months;  
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e) To determine whether there are any existing mills, drinking and industrial water and fish 

farming facilities in the project site and to determine the required water amounts; 

 
f) To produce the results related with the project and to present recommendations.  

 
1.3 THE MAPS STUDIED and DRAWN UP 

 
1/25000-scaled map numbered Erzurum J47-d4 on which the facilities currently existing in 

the project site were plotted was used during the report preparation stage; the studies were 

performed using this map, and the currently irrigated lands and the canals and flumes 

watering such lands and, if any, the mills and the fish farming facilities were plotted on the 

map.  

 
1.4 IRRIGATION WATER DETERMINATION, CANALS and FLUMES  

 
Currently, Arıncık Weir irrigation canals that may serve for irrigation were determined in the 

project site. The project site is a flat bottom land; and 10,150.00 ha of agricultural lands are 

irrigated by gravity from such weir canals. It was determined during the surveys that nearly 

2000 da of agricultural lands were irrigated from Murat River using motor-pump sets in 

Akpınar and Kıyıbaşı villages at downstream of Alpaslan II Dam in the project site. However, 

construction of Alpaslan II Dam will not adversely affect such irrigations. In fact, Alpaslan II 

Dam is a toe plant and water will not be retained and after generation of energy, the 

incoming water will be released into the riverbed. Therefore, there will not be any irrigation 

water trouble in respect of Mus Plain irrigation planned to be performed.  

 
1.5 MILLS and OTHER FACILITIES 

 
It was determined that there was not any mill over Murat River in the project site. Alpaslan I 

dam and HEPP project is located at upstream of Alpaslan II Dam. Arıncık Weir irrigation and 

the planned Mus Plain irrigation project are located at downstream of it.  

 
2. LAND AMOUNTS BY PROJECT UNITS, PRODUCT DISTRIBUTIONS AND WATER 

CONSUMPTION AMOUNTS REQUIRED BY MONTHS  

 
Arıncık Weir is located at downstream of Alpaslan II Dam and HEPP project in the project 

site; however, no water will be retained in the reservoir since Alpaslan II Dam is a toe plant, 
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and therefore, there will be no problem in respect of irrigation water amount and the 

company has also warranted to release the required irrigation water. 

 

The current flumes in the Project site, the water amounts used in such flumes and the 

distribution of the water by months are calculated according to Blanney-Criddle method 

accepted by the General Directorate of DSI and the values found are used as water 

consumption amounts. However, currently, there is not any irrigation water problem related 

with agricultural irrigations in the project site.  

 
This Water Usage Rights Report has been arranged according to the standards accepted by 

the General Directorate of DSI, Investigation and Planning Department, Agricultural 

Economy Division. 

 
3. CONCLUSION 

 
 Alpaslan II Dam and HEPP Project over Murat River covers Merkez (Center) and Varto 

districts of Mus.  

 The facilities intended to be constructed in the project site are located over Murat River. 

 The Water Usage Rights Report has been arranged according to the standards of the 

General Directorate of DSI. 

 Water requirements are calculated using Blanney-Criddle method accepted by the 

General Directorate of DSI. 

 The classical system, irrigation by gravity method is used in calculation of water 

requirements. 

 A separate irrigation water calculation was not performed for Arıncık Weir irrigation 

located at downstream of Alpaslan II Dam and HEPP project since the dam is a toe plant 

and water retention will not be performed. 

 The Water Usage Rights Reports prepared does not cover the life water required to be 

released to the riverbed for maintenance of natural life. 

 
4. RECOMMENDATIONS 

 
As per the 2nd paragraph of the article 4 specified in the ANNEX-1 to the Regulation 

published under the scope of the Energy Market Law No. 4628 and the “Electricity Market 

Licensing Regulation” issued by the Energy Market Regulatory Board, no calculation was 

performed for the irrigation water amount originating at downstream excluding the region 



ALPASLAN II ENERJI URETIM  
VE MADENCILIK SAN. TIC. A.S. 

ALPASLAN II DAM AND HEPP PROJECT 
FINAL EIA REPORT

 

454 
 

between the water intake structure and the tailwater outlet. In fact, the dam is designed as a 

toe plant and water retention will not be performed. In case of any issues regarding irrigation 

or water rights which might have escaped from out attention during the surveys, the related 

responsibility is on the account of our company and the required water will be released. 

 
The water amount to be released into the riverbed for maintenance of natural life should be 

separately calculated and incorporated into the report according to the applicable law and 

regulation and the water usage agreement. 

 
5. ANNEXES 

 
 1/25000-scaled map showing the Agricultural Lands, Canals and the current status  

 CV 
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Hatice AKER  

 
 
Personal 
Information  

 
1● Marital status: Married  
2● Nationality: Turkish  
3● Date of birth: 1959 
4● Place of birth: Eregli/KONYA 
 

 
Education  

 
1981 – 1985 Ankara University, Faculty of Agriculture, Department of 
Agricultural Economy – Agricultural Engineer   ANKARA 
 

 
Language  

 
English  
 

 
Work experience 

 
1● Retired  
2● 2008 – 1998 DSI V. Regional Directorate, Planning Division  

(Conducting agricultural economy, expropriation and water rights 
studies related with irrigation, energy, and drinking water projects)- 
ANKARA 

3● 1988 – 1986 General Directorate of DSI, 5th Region Çankırı  
      Department – Ankara  
 

 
Courses attended  

 
1● General Directorate of DSI, Language School (9 months) 
2● Sediment Transport Technology Course (supported by UNESCO) 
3● General Directorate of DSI, Computer Training course MS Office  
     (word, excel) 
 

 
Tel. no. and 
electronic mail 
address 

 
Mobile: 0 542 202 48 48  - Home: 0 312 286 44 88  
akerhatice@yahoo.com 
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ALPASLAN II ENERJI URETIM 
 
 
 
 
 
REF. 

ALPASLAN II ENERJI 
URETIM VE  
MADENCILIK SANAYI 
TIC. A.S. 

EHLIBEYT MAH. CEYHUN ATUF KANSU CAD 
BASKENT PLAZA NO 106, 06520 BALGAT 
ANKARA 
TEL   : (0 312) 583 40 00  
FAX  : (0 312) 473 85 46 

 
PDIR-ANK-ALP2/11-1062            Sept. 23, 2011  
 
 
DSI XVII. Regional Directorate,  
Ipekyolu Uzeri, Havaalanı Kavsagi, 
65040, VAN. 
Tel: (0432) 217 50 30  
 
Subject: Task Assignment Letter  
 
 
The Downstream Water Usage Rights report shall be arranged under the scope of Alpaslan-
II Dam and HEPP Project for which our Company has received the Generation License.  
 
As it is specified in the related regulation, the said report should be prepared by an 
agricultural engineer having at least 5 years of experience in water resources development 
projects. Therefore, the Agricultural Engineer, HATİCE AKER with her curriculum vitae 
enclosed hereby has been assigned for issuance of “Alpaslan-II Dam and HEPP Project 
Downstream Water Usage Rights Report”.  
 
For your information and approval. 
 
Yours sincerely,  
 
 
 
(Signature)     (Signature) 
Veli BALAT      Fuat OKSUZ  
Member of the Board of Directors  Chairman of the Board of Directors  
 
 
 
 
Annex: Curriculum Vitae (Hatice AKER – 1 Page) 
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FOREST REVIEW FORM 
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Official Letter of the “EIA Positive Decision” from the General Directorate of 
Forestry 
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Forest Inspection and Survey Form from General Directorate of Forestry 
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PM10 MEASUREMENT REPORT 
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PM10 Measurement Results 
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WATER ANALYSIS REPORT 
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Results of Water Analysis  
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ACOUSTICS REPORT 
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Results of Acoustics Measurements 
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Material Borrow Area K-1  
 

 
 

App 17.1. Time Schedule Showing of Material Borrow Area K-1 
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App 17.2. Production Programme Sections of Material Borrow Area K-1 
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                 App 17.3. Utilisation Scenario Map Showing of Material Borrow Area K-1 
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App 17.4. Utilisation Scenario Sections of Material Borrow Area K-1  
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Material Borrow Area K-2  
 

 
App 17.5. Time Schedule Showing of Material Borrow Area K-2 
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 App 17.6.  Production Programme Sections of Material Borrow Area K-2  
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App 17.7. Utilisation Scenario Map Showing of Material Borrow Area K-2 
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Ek 17.8. Utilisation Scenario Sections of Material Borrow Area K-2 
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Material Borrow Area K-3  
 

 
App 17.9. Time Schedule Showing of Material Borrow Area K-3 
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  App 17.10. Production Programme Sections of Material Borrow Area K-3 
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App 17.11. Utilisation Scenario Map Showing of Material Borrow Area K-3 
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App 17.12. Utilisation Scenario Sections of Material Borrow Area K-3 
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Material Borrow Area K-5  
 

 
App 17.13. Time Schedule Showing of Material Borrow Area K-5 
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 App.  17.14. Production Programme Sections of Material Borrow Area K-5 
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App 17.15. Utilisation Scenario Map Showing of Material Borrow Area K-5 
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App 17.16. Utilisation Scenario Sections of Material Borrow Area K-5 



ALPASLAN II ENERJI URETIM  
VE MADENCILIK SAN. TIC. A.S. 

ALPASLAN II DAM AND HEPP PROJECT 
FINAL EIA REPORT

 

572 

Material Borrow Area K-6A  
 

 
 

App .17.17 Time Schedule Showing of Material Borrow Area K-6A 
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  App 17.18. Production Programme Sections of Material Borrow Area K-6A 
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App 17.19. Utilisation Scenario Map Showing of Material Borrow Area K-6A 
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App 17.20. Utilisation Scenario Sections of Material Borrow Area K-6A 
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Material Borrow Area K-6B  
 

 
 

App 17.21. Time Schedule Showing of Material Borrow Area K-6B 
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  App 17.22. Production Programme Sections of Material Borrow Area K-6B 
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App 17.23. Utilisation Scenario Map Showing of Material Borrow Area K-6B 
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App 17.24. Utilisation Scenario Sections of Material Borrow Area K-6B  
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A. DETERMINATION OF GENERAL CHARACTERISTICS AND RELATIONS 
 
Within the scope of the Alpaslan II Dam and HEPP Project Ecosystem Assessment 

Report, it is targeted to assess the impacts of the Alpaslan II Dam and HEPP Project water 
structures, planned to be located within the boundaries of Mus province, on the associated 
riverbed and also the related ecosystem on the basis of hydrobiological, ecological, 
meteorological, hydrological, hydrogeological and hydraulic data.  

 
Alpaslan II Dam and HEPP will be constructed on Murat River, which is one of the 

main tributaries of Euphrates River, at a distance of about 34 km to Mus city center and at a 
talveg elevation of 1,269 m. The dam axis is located at 4323859 North and 718000 East 
UTM coordinates on the 1/25,000 scale map of Erzurum No.J47-d4.   

 
The main objective of this study is to identify the required conditions and related 

measures in order to ensure that the existing aquatic environment and surrounding 
ecosystems continue to exist, there is no adverse interaction between surface and 
groundwater systems, and environmental flow is maintained, upon implementation of the 
project. The chapters discussed within the scope of the report can be listed as the following 

 
Alpaslan II Project Zorova axis is located 4 km to the downstream of Alpaslan II 

(Arincik Regulator) axis whose final project work has been completed as of 2004, to the 
upstream of Alpaslan I Dam Site, and to the north of Mus city center. The right bank of the 
Dam Site can be accessed by a road, and the left bank is accessed through the stabilized 
road of Akcan-Serinova located at the south and east of Murat River.  

 
Alpaslan II Project is based on the “Mus Alpaslan II Project Planning Report”, which 

was prepared in September of 1994. The objective of the project was foreseen as “Irrigation, 
Energy Production, and Flood Control and Prevention”. The current feasibility report was 
prepared within this context (see Hidro Dizayn, 2011). The project components proposed in 
the Planning Report can be listed as Alpaslan II Dam, Arincik Regulator, Alpaslan II HEPP 
and Irrigation and Flood Control facilities. Mus Plain is located to the downstream of Alpaslan 
II Dam. Within this framework, a flood control capacity has been reserved to protect Mus 
Plain from flooding of Karasu River, which is at the downstream of Murat River. The following 
were proposed in the planning report: 

 
 (i) power generation of 714.00 GWh, 520.28 GWh of which is firm energy, within 

Alpaslan II HEPP, which will have an installed capacity of 200.00 MW and will be established 
with flows to be regulated at the dam reservoir, with a condition of adhering to the flood 
control capacity 

 
(ii) irrigation of a total of 78,210 ha agricultural land at the downstream of Arincik 

Regulator, 10,150 ha of which will be gravity-fed. 10,150 ha of land is already being irrigated 
by water from Arincik Regulator.  

 
The project location is provided in Figure A.1 and A.2, and the project characteristics 

are provided in Table A.1.  
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Figure A.1. Location of Alpaslan II Dam and HEPP Project 
 
 

 
 

 
 

Figure A.2. Satellite Image of Alpaslan II Dam Axis and Surroundings 
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Location 
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 Table A.1. Project Characteristics 
 

Alpaslan II Dam (ZOROVA AXIS) 
Drainage Area : 17 505.00 km2 
Annual Average Flow 
Natural Flow : 4 297.17 hm3 (136.26 m3/s) 
Baseline Flow : 4 030.51 hm3 (127.81 m3/s) 
Future Flow : 3 386.99 hm3 (107.40 m3/s) 
Crest Length : 844.00 m 
  (936,00 m including the Spillway) 
Crest Width : 12.00 m 
Type : Clay seeded rock filled 
Thalweg Elevation : 1 272.00 m 
Crest Elevation : 1 371.00 m 
Height (From thalweg) :  99.00 m 
Height (From foundation) : 116.00 m 
Maximum Water Elevation : 1 368.00 m 
Normal Water Elevation : 1 368.00 m 
Minimum Water Elevation : 1 340.00 m 
Reservoir Area at min. Water Level : 35.06 km2  
Reservoir Area at max. Water Level : 54.69 km2  
Volume at Normal Water Level : 2 097.20 hm3  
Minimum Volume : 997.77 hm3  
Active Volume : 1 099.43 hm3  
Side Slope 
Upstream :  2.45 Y / 1.0 D;  
Downstream :  2.25 Y / 1.0 D; 
Backfill Volume (Total) : 12 446 062 hm3  
Regulation Proportion 
Baseline Condition : % 92.99 
Future Condition : % 94.42 
Water Use in Power Generation 
Baseline Condition : 3 747.88 hm3 
Future Condition : 3 198.12 hm3 
Spillway 
Spillway Entrance Peak : 7 542.00 m3/s 
Q25 : 1 874.00 m3/s 
Q50 : 2 078.00 m3/s 
Type : Radial gated 
Number of Valves : 6  
Valve Width-Height : 11.00 m width x 12.00 m 
Spillway Total Gross Width : 86.00 m 
Spillway Total Net Width : 66.00 m 
Spillway Approach Channel Elevation : 1 350.00 m 
Spillway Threshold Elevation : 1 355.50 m 
Derivation Tunnel-Upstream Cofferdam - 
Number of Derivation Tunnels : 2 
Tunnel Length : T1 = 875.00  m; T2 = 950.00 m 
Diameter : 8.00 m 
Entrance Basement Elevation : 1 274.00 m 
Exit Basement Elevation : 1 270.00 m 
Tunnel 1 Slope : 0.0046 
Tunnel 2 Slope : 0.0042 
Cofferdam Type : Clay seeded rock filled 
Upstream Cofferdam Crest Elevation : 1 301.50 m 
Upstream Cofferdam Height : 31.50 m 
Downstream Cofferdam Crest Elevation : 1 281.50 m  
Sluice Outlet Diameter : 2.50 m 
Energy Tunnel - 
Number : 2 
Inner Diameter - 
Derivation Tunnel Part : 8.00 m 
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Table A.1. Project Characteristics (Continued) 
 

After the Derivation Tunnel : 6.30 m 
(Both steel coated) - 
Penstock Pipe - 
Number : 4 
Diameter - 
In Small Units : 2.40 m 
In Large Units : 4.50 m 
Height : Each 35.00 m 
ALPASLAN II HEPP (ZOROVA AXIS) 
Project Flow Rate : 344.00 m3/s 
Unit Project Flow Rate : 2 x 136.00 m3/s;+2 x 36.00 m3/s   
Unit Power : 2 x 110.00 MW + 2 x 30.00 MW 
Installed Power  : 280.00 MW 
Yield : 0.94 
Annual Energy Production 
Baseline Condition 
Firm Energy : 606.35 GWh 
Secondary Energy : 255.92 GWh 
Total Energy : 862.27 GWh 
Future Condition 
Firm Energy : 511.46 GWh 
Secondary Energy : 222.34 GWh 
Total Energy : 733.80 GWh 
Generator 
Type : 4 phased synchronized generator 
Number : 2  
Power :2 x 122 222 kVA; 2 x 33 333 kVA 
Power Factor : 0.90 
Frequency : 50 Hz 
Number of Poles :24 pairs (total of 48);12 pairs (total of 24)  
Number of Periods : 125; 250 
Generator Yield : 0.975 
TRANSFORMATOR 
Number : 4 
Type : External type, 3 phases, oil isolated 
Continuous Power : 2 x 125 000 kVA; 2 x40 000 kVA 
Rated Voltage : 11 / 154 kV (+/- 2 x 2.5 %) 

 
 
Geological Condition 
 
The geological condition of the project area and its surroundings is summarized 

below based on the information acquired from the Feasibility Report. There are units 
belonging to the Precambrian, Paleozoic and Cenozoic upper systems within the region 
where the project area is located. At the bottom are Precambrian elderly formations that are 
of magmatic and metamorphic origin. The bottom foundation is made of Paleozoic elderly 
Bitlis massive units. Bitlis Massif is composed of mostly limestone, and sedimentary piling 
observed at mountain series to the south of Mus Plain. There are Cenozoic (Tertiary) 
formations covering Bitlis Massif to the north of Mus Plain. There are no Mesozoic 
formations observed in the region. There are tertiary geological formations and quaternary 
elderly units mantling these within the project area. The project area and its stratigraphic 
stacking pattern is presented in Figure A.3. 

 
 
Stratigraphic Geology 
 
The geological units that are found within the project area that belong to Senozoic 

(Tertiary) and Quaternary can be listed as the following (from older to younger): 
 
 
 



ALPASLAN II ENERJI URETIM  
VE MADENCILIK SAN. TIC. A.S. 

ALPASLAN II DAM AND HEPP PROJECT 
FINAL EIA REPORT

 

594 

 

 
1. Solhan Formation (Tsb, Tsp): Pliocene old Solhan formation is composed of basalt 

and andesitic (Tsb) together with pyroclastics and volcanic sediments (Tsp). The 
stratigraphic thickness of the formation is about 1000 m, and is observed at all lithological 
levels in the region. Solhan formation units are not found at the Zorova axis, but are topped 
at the reservoir area.  

 
2. Zirnak Formasyonu (Tz): Zirmak formation is composed of clay, tuffaceous marl, 

lacustrine limestone, sandstone, pebble stone, siltstone, tuff, tuffite, argillaceous limestone,   
tuffaceous limestone and calcarenite. There are patches of volcanic chips (agomera, tuff, 
lapilli, volcanic breach), lava (mostly basalt, andesite, and trachyte types) and coal inner 
layers. Zirnak Formation (Tz) has a stratigraphic thickness of about 400-600 m. There is no 
consensus among the researchers who have studied the region to define the age of the 
formation. The age of the formation is stated as Upper Miocene by some researchers, while 
some others state it as Lower Pliocene. In this study, based on the available data, the age of 
Zirnak Formation was accepted as Lower Pliocene. Zirnak Formation, which is situated with 
an angular incompatibility on top of Adilcevaz Formation, has lateral crossing with Solhan 
Formation that is located above.  

 
Boreholes that were opened within the scope of foundation studies carried out around 

Zorova axis revealed that Zirnak Formation at the dam site is rather loose, shows patches of 
foundation characteristics and a chaotic structure composed of various sizes of sandstone, 
limestone, clay stone, siltstone and basalt blocks in a matrix of sandstone of low-medium 
density, siltstone, tuff and tuffite.   

 
3. Adilcevaz Formation (Ta): Adilcevaz Formation is of Upper Oligocene-Lower 

Miocene age. The stratigraphic thickness of the formation is about 1000 m. It is surfaced at 
the dam site, at higher elevations of both side slopes. It is composed of greenish and 
greenish-greyish sandstone, rough sandstone, clay stone and fine-grained conglomerate 
levels.  

 
4. Alluvial (Qal): Is observed along Murat River. The thickness of the alluvial, which is 

generally composed of basalt and limestone blocks and pebbles, is between 2-4 m at the 
dam site bed. There are terrace set formations surfacing in limited areas at the hills of Murat 
River bed. Besides, around the project area, on the foundation rock are hillside debris of 
changing thicknesses and coating material that has been deposited as a result of 
runoff/landslide movements. Coating material properties and thicknesses around the dam 
site and its vicinity have been researched in detail. 
 

5. Hillside Debris (Qym-1, Qym-2): There are two different types of hillside debris 
surfacing at the dam site which covers the foundation rock. Qym(1) is composed of clay and 
low amounts of pebble and silt mixture, while Qym(2) is composed of blocks, pebbles and 
low amounts of clay and silt mixture. The thickness of the hillside debris on Zirnak Formation 
at the hill on the right bank. At the left bank, on the other hand, the hillside debris is 
composed of clay and low amounts of pebble and silt mixture. Its thickness changes 
between 2 and 25 m going from the river bed to the higher hill elevations.  

 
6. Landslide Material (Qhm): According to the information gathered from the 

boreholes opened at both the right and left banks of the dam axis upstream, where there 
have been previous landslides, the thickness of the landslide material is 18-24 m. Landslide 
material is composed of pebble, and an irregular mixture of silt and clay. Underneath the 
landslide material is clay stone and sandstone of Adilcevaz Formation.  
  



ALPASLAN II ENERJI URETIM  
VE MADENCILIK SAN. TIC. A.S. 

ALPASLAN II DAM AND HEPP PROJECT 
FINAL EIA REPORT

 

595 

 

 

 
 

Figure A.3. The Generalized Stratigraphic Stacking of Alpaslan II Dam Site and its Surroundings 

 
 
Structural Geology 
 
There is incompatibility between Tertiary aged Adilcevaz and Zirnak formations, 

which are found at the dam site and its surroundings as the foundation rock. The direction of 
the levels within the Adilcevaz Formation, found at higher elevations around the dam site, is 
generally 0°-65° north-northeast, while the inclination is 15°-20° east-northeast. The other 
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foundation rock at the dam site and its surroundings is Zirnak Formation, which has a chaotic 
structure with no definite layering. However, based on field observations, Zirnak Formation 
has an upstream inclination (north) above Adilcevaz Formation around the dam site.  

 
There are geological structures of basalt, runoff structures at volcanic sediments, 

cooling cracks and typical volcanic formations that belong to Solhan Formation. The general 
dominant orientation of Solhan Formation units are close to being parallel.  

 
Due to the fact that the foundation rock units around the study area are generally 

covered with coating material, measurements on joint systems could not be taken. Joints of 
sedimentary units in the region, in general, are composed of 2-3 joint orders with almost 
perpendicular inclination. In addition, there are also joints with lower inclination in different 
directions.  

 
There are three fault systems in the region which form destructive earthquakes. The 

western fault system is an extension of Eastern Anatolia Fault (EAF) NE-SW with left-
horizontal pulsate. The other faults extend in the NW-SE direction with right-horizontal 
pulsate. There are segments of Varto fault line to the north, and Mus fault line to the south, 
which forms the northern border of Mus Plain.  

 
 
Hydrogeological Conditions  
 
The geological formations in the project area do not show important groundwater 

aquiferous characteristics which have water storage and transmission capacities. However, 
there is a geodetic groundwater circulation due to fractures and cracks. There is no 
important resource discharge within the vicinity of the project area. The dominant geological 
units within the project area are Adilcevaz formation, and Zirnak and Solhan formations and 
Qaternary mantling units. Hydraulic pressure tests (HPT) were carried out at boreholes in 
order to identify permeability at the dam site. According to the results of HPT, Adilcevaz 
formation, which is the bedrock in the area, the values obtained are 0-1 lugeon, which 
indicates that the formation is impermeable. On the other hand, Zirnak formation is partially 
permeable (1-5 lugeon-slightly permeable), and permeable (5-10 lugeon-permeable). 
However, the overall lugeon values were determined to be 0-1. The highest permeability 
value (5-10 lugeon in general) as a result of HPT was obtained from the borehole numbered 
SK-15 at the thalweg. Zirnak formation, although possesses slightly permeable-permeable 
levels, is impermeable in general. Solhan formation shows similar characteristics to Zirnak 
formation. Alluvium has a limited distribution at a width of 2-4 m around the riverbed and its 
surroundings. Therefore, it does not form a significant aquiferous level.  

 
 
A.1. Assessment of the hydrological-hydrogeological structure of the proposed 

activities area and areas it is in close interaction with, including surface water 
groundwater feeding-discharge relations, general water balance and regional 
hydrogeological processes 

 
According to the groundwater level measurements at the boreholes, the groundwater 

elevation is higher than that of the river water, and the groundwater feeds the river at both of 
the shoulders. Although Zirnak and Adilcevaz formations located at the dam foundation are 
impermeable in general, considering the height of the dam and slightly permeable-
permeable level of Zirnak formation, it has been concluded that it would be appropriate to 
locate injection screening along the dam axis at the thalweg and at a depth of 50 m at the 
right shoulder with gradually decreasing depths towards the left shoulder.  
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Considering the topographical and geological structure, at the downstream at the 
downstream of the Alpaslan II Dam, the river is also fed by groundwater. This process is 
expected to contribute to the environmental flow to be released from the dam to a certain 
extent. On the other hand, surface and sub-surface flow is of more importance in stream 
feeding. It is not expected to observe significant changes in existing hydrogeological 
conditions with the implementation of the project.  

 
Geological units surrounding the river in the study area have limited water storage 

and transmission capacities. Therefore, there is no significant interaction between surface 
and groundwater resources. At valley slopes groundwater level is higher than that of the river 
and the flow is towards the river. There would not be an important change in load gradient 
between the water levels of the river and the surrounding geological units at the downstream 
with the implementation of the project.  

 
 
A.2. Assessment of baseline meteorological and climatic conditions, and 

geomorphologic and ecological systems with the implementation of the project 
 
The project area and its surroundings are under the influence of terrestrial climatic 

conditions. Winters are long and cold, summers, on the other hand, are hot and dry. Annual 
temperatures range between -29°C and +37°C. For 120 days a year, temperatures are 
higher than +30°C, and for 120 days they are lower than 0°C. The project area and its 
surroundings receive considerable high amounts of snow during winter. Annual precipitation 
amounts range between 350 and 1000 mm.  

 
There are a number of stations working under the General Directorate of State 

Meteorological Works (Turkish acronym DMI) located within Murat River Basin, which also 
includes the project area. For feasibility studies data from Mus, Alpaslan, Mercimekkale, 
Varto, Hınıs, Dokuzpınar, Bulanık, Malazgirt, Patnos, Tutak, Eleskirt, Hamur, Agri and 
Diyadin stations were used. Annual average precipitation amounts and temperatures 
recorded at these stations area given in Table A.2.  

 
 
Table A.2. Average Annual Amounts of Precipitation 
 

Station Amount of Precipitation (mm) Temperature (°C) 

Mus 842.28 9.6 

Alpaslan 649.86 8.4 

Mercimekkale 663.85 8.2 

Varto 667.13 7.7 

Hınıs 599.48 6.2 

Dokuzpınar 353.04 7.1 

Bulanık 523.37 7.3 

Malazgirt 434.53 7.07 

Patnos 492.15 6.99 

Tutak 520.10 7.32 

Eleskirt 696.73 6.32 

Hamur 493.64 6.02 

Ağrı 537.98 6.02 

Diyadin 346.25 4.89 

 
Evaporation observations for the project area and its surroundings are made at 

Alpaslan, Hinis, Malazgirt and Agri stations, data from these stations were used in 
evaporation calculations at Alpaslan II Dam and reservoir areas to the upstream of the dam. 
As a result of calculations, annual average evaporation amount was determined to be 494.3 
mm.   
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A.3. Exhibition of potential changes in the current hydrological, 
geomorphologic and ecological systems with the implementation of the project 

 
Murat River, on which the proposed project will be developed, has a length of about 

600 km. It originates at Aladag Mountain to the north of Van Lake. After it merges with 
tributaries originating from Muratbasi Mountain, it takes up on others from Eleskirt region 
near Agri Province. Murat River then flows in the southwest direction and reaches Malazgirt 
Plain. It merges with Hinis Creek from Bingol Mountains and enters Mus Plain from the 
north, where it merges with another creek coming from Nemrut Mountain. It flows to the west 
passing through narrow channels and Palu, and then merges with Harinket Creek from Ulu 
Plain of Elazig Province and also Munzur-Peri Creek from Tunceli Province. Murat River also 
merges with Karasu at Keban region, which is another important tributary of Euphrates 
River, and then finally flows into Euphrates River.  

 
With the construction of the dam, the riverine habitat will be transformed into a lentic 

one. At the area composed of a terrestrial ecosystem and river habitat, will be replaced by a 
lake ecosystem. The direct impact of dams to the vegetation is the loss of biomass that is 
inundated. However, due to the fact that most of the flora species that would be impacted 
are widespread, and those that are regional endemic have populations outside the project 
impact area, there is no foreseen impact on flora at species level.  

 
With the loss of habitats provided by the inundated vegetation cover, terrestrial fauna 

elements that inhabit these habitats are expected to leave the area and inhabit similar 
habitats within the vicinity. Since there are alternative habitats which can be utilized by fauna 
elements for feeding and sheltering purposes around the project area, the impact on fauna 
species is expected to be rather low.  

 
As can be seen in the precipitation-flow rate relation, the river flow in the study are is 

established through surface and subsurface alimentation. The geological units surrounding 
the river have limited alimentation capacity. Due to the large size of the basin, and since the 
upper elevations of the basin have precipitation rates that are higher than Turkey average 
together with the regulation impact of existing structures within the basin, the flow rate does 
not drop below 65 m3/s. This is about 47% of the natural long-term annual average flow 
(137.571 m3/s). The continuation of the biological and ecological structure in the long-run is a 
result of flow duration.  

 
Geological units surrounding the river have limited groundwater storage and 

transmission capacities. Therefore, there is no significant interaction between the surface 
water and groundwater systems. At valley hills, the groundwater level is higher than that of 
the river, the groundwater flow is towards the river. With the implementation of the project, 
there will not be a significant change in the load gradient between the river downstream and 
water levels of surrounding geological units.   
 

Potential changes that are predicted to take place within the hydrological system are 
outlines in Section A.1, and calculations on environmental flow rates are given in Section C. 
Considering the topographic and geological structure, it is understood that the river is 
alimented by groundwater at the downstream. This process is expected to limitedly 
contribute to the environmental flow that would be released from the dam. On the other 
hand, in river alimentation, surface and subsurface flows have a more important role. With 
the operation of the project, it is not expected to observe a significant change in existing 
hydrogeological conditions.  
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A.4. Aquatic and terrestrial flora and fauna species, endemic, especially local 
endemic plant species, animal species naturally inhabiting the basin, their distribution 
in the area, points where they utilize water resources, species that are protected by 
national and international legislation, rare and endangered species and their 
distribution in the basin, names of game animals, their populations, and identification 
and listing of Central Hunting Commission Decisions for these animals 
 
 Resources that were utilized in determining terrestrial flora and fauna species of the 
project area and its surroundings, and impacts of the project on the biological environment 
can be listed as the following: 

 
 Related literature and scientific sources 
 Interviews with local people 
 Satellite images of the project area and its surroundings 
 Field surveys carried out in July and November of 2010, and April of 2011 
 
National and international threat statuses of flora and fauna species identified in the 

area in light of the above-mentioned resources were determined according to the IUCN 2011 
(International Union for Conservation of Nature), CITES 2004 (Convention on International 
Trade in Endangered Species of Wild Fauna and Flora, and BERN Convention 2002. In 
addition, for flora species, Red Data Book of Turkish Plants (TRDB) which is based on 1994 
(ver. 2.3) criteria of IUCN (Ekim et al., 2000). Threat statuses for mammals, reptiles and 
amphibians have been determined according to the General Zoogeography and Turkey’s 
Zoogeography of Demirsoy (2002), and Pocket Book for Birds of Turkey by Kiziroglu (2009) 
was used for bird species. Additionally, hunting statuses of all fauna elements was 
determined according to the 2011-2012 Decision of the Central Hunting Commission.  

 
Classification made by CITES, which is an international convention signed by 164 

countries (including Turkey), aims to prevent international trade from threatening lives of wild 
animals and plants. The principles of CITES are based on sustainable trade, which is 
important for conservation of ecological sources (various wildlife products derived from 
massive amounts of live animals and plants, products added to food items, exotic leather 
products etc.). CITES was signed in 1973 and came into force in 1975. Turkey ratified the 
Convention in 1996. 

 
Species covered in CITES are given under three different appendices according to 

their conservation status. Appendix I covers the species, which are under the threat of 
extinction. Trade in the specimens of these species is not allowed except extraordinary 
circumstances. Appendix II includes species, which are not threatened with extinction, but 
trade in specimens is restricted in order to prevent utilization incompatible with their survival. 
Appendix III includes species, for which other parties of CITES is applied for assistance in 
controlling trade and which are conserved at least in one country.  
 

BERN Convention aims at conserving and promoting biodiversity, developing 
national policies for the conservation of wild flora and fauna and their natural habitats, 
protection of the wild flora and fauna from the planned development and pollution, 
developing trainings for protection practices, promoting and coordinating the researches 
made regarding this subject. It has been signed by 26 member states of the European 
Council (as well as Turkey) with the aim of conserving the wild life in Europe. Species that 
are protected under the Bern Convention are classified according to the following categories: 

 
 Appendix I: Strictly protected flora species 
 Appendix II: Strictly protected fauna species  
 Appendix III: Protected fauna species 
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All of the nations, which are party to the BERN Convention, have signed the 
Convention on Biological Diversity as well. Parties of this convention are responsible from 
ensuring sustainable use of resources in line with their national development trends and 
conserving the threatened species. 

 
The IUCN Red List intends to draw attention to species whose populations are at risk 

or under threat. The IUCN places a species on the Red List only after studying its population 
and the reasons for its decline. Some countries pay greater attention to IUCN-listed species 
than Bern-listed species, since the Red List relies on more research. The 1994 (ver.2.3) and 
2001 (ver.3.1) categories and criteria of the IUCN Red List are presented below in Table A.3  
 

Table A.3. IUCN Red List Categories and Criteria 
 

IUCN Red List Categories and Criteria 
1994 (ver. 2.3) 

IUCN Red List Categories and Criteria 
2001  (ver. 3.1)* 

EX Extinct EX Extinct 

EW Extinct in the Wild EW Extinct in the Wild 

CR Critically Endangered CR Critically Endangered 

EN Endangered EN Endangered 

VU Vulnerable VU Vulnerable 

LR Lower Risk   

 cd: conservation dependent NT Near Threatened 

 nt: near threatened LC Least Concern 

 lc: least concern   

DD Data Deficient DD Data Deficient 

NE Not Evaluated NE Not Evaluated 

* IUCN Red List Categories and Criteria have been formed by means of extensive reviews for developing more transparent, 
more open and easy to use systems in the recent years. In this respect, corrections were made and adopted by IUCN Council 
in February 2000 and revised Categories and Criteria (IUCN Red List Categories and Criteria, version 3.1) were published in 
2001. 

 
In determining national threat categories for fauna species General Zoogeography 

and Zoogeoraphy of Turkey (Demirsoy, 2002), Pocketbook for Birds of Turkey (Kiziroglu, 
2009) and Central Hunting Commission 2011-2012 Decisions, were used.  

 
National threat categories that were defined by Demirsoy (2002) for mammal, reptiles 

and birds, which are included in General Zoogeography and Zoogeography of Turkey are 
given in Table A.4.  

 
 

 Table A.4. National Threat Categories (Demirsoy, 2002) for Fauna Species (Mammal-Reptile-Amphibian) 
 

E Endangered 

Ex Extinct 

I In determinate 

K Insufficient known 

nt Widespread, abundant 

O Out of danger 

R Rare 

V Vulnerable 

 
 
In addition, national threat statuses of bird species identified in the study area were 

assessed according to categories defined by Pocketbook for Birds of Turkey (Kiziroglu, 
2009) and listed in Table A.5.  
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Table A.5. Threat Categories for Bird Species (Kiziroglu, 2009) 
 

Category A  

A.1.2 (CR) Critically endangered and breeding species in Turkey 

A.2 (EN) Endangered and breeding species in Turkey 

A.3 (VU) Vulnerable and breeding species in Turkey   

A.3.1 (D) Declining, vulnerable and breeding species in Turkey 

A.4 (NT) 
Near threatened, breeding species do not  face to risk now but are likely to qualify for threatened 
category in the near future in Turkey 

A.5 (LC) Least concern, breeding species that are widespread in Turkey 

A.6 (DD) Data deficient, breeding species on which there is deficient information  in Turkey 

A.7 (NE) Not evaluated, Breeding species which have not been evaluated in Turkey 

Category B 

B.1.2 (CR) Critically endangered  and non-breeding species in Turkey 

B.2 (EN) Endangered and non-breeding species in Turkey 

B.3 (VU) Vulnerable and non-breeding species in Turkey   

B.3.1 (D) Declining, vulnerable and non-breeding species in Turkey 

B.4 (NT) 
Near threatened, non-breeding species do not  face to risk now but are likely to qualify for threatened 
category in the near future in Turkey 

B.5 (LC) Least Concern,  non-breeding species that are widespread in Turkey 

B.6 (DD) Data deficient, non-breeding species on which  there is deficient information  in Turkey 

B.7 (NE) Not Evaluated, non-breeding species which have not been evaluated in Turkey 

 
 

National hunting statuses of fauna species in the study area are assessed in three 
categories, which are defined by the General Directorate of Nature Conservation and 
National Parks Central Hunting Commission (CHC) Decisions of 2011-2012 (Official 
Gazette, Date: June 14, 2011, No: 27968): 

 
 Appendix I; includes wildlife species which are  protected by the former Ministry of 

Environment and Forestry (now Ministry of Environment and Urbanization) 
 Appendix II; includes game animals which are protected by CHC 
 Appendix III; includes game animals which are allowed to be hunted in seasons 

predefined by CHC. 
 

 
A.4.1. Identification of terrestrial flora and fauna species 

 
In order to identify flora and fauns species of Alpaslan II Dam and HEPP project area 

and its surroundings, field studies were carried out in July and November of 2010, and April 
of 2011. Floristic characteristics of the area were determined by Prof. Hayri Duman from 
Gazi University Department of Biology, and faunistic characteristics by Assoc. Prof. Zafer 
Ayas from Hacettepe University Department of Biology.  

 
Study area for terrestrial flora and fauna surveys was selected to include dam site 

area and material burrow sites. In this respect, dam site and areas of inundation was 
considered to be project area. Areas within the vicinity of the project area, which are outside 
construction and operation activity areas, were considered project impact areas. Project 
activity areas were defined as areas where physical (noise, dust, etc.) and biological (habitat 
loss, deterioration of vegetation, etc.) will be observed. Also, considering roads that will be 
used by construction machinery and excavation trucks, and distances that dust would reach, 
areas with a diameter of about 1 km were surveyed. Areas along the river system that are 
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outside project activity and impact areas, which have similar habitats to project area, were 
considered as alternative areas with suitable ecological carrying capacity. Alternative areas 
could be used by mobile species for feeding, sheltering and breeding.  

 
 
A.4.1.1. Flora and vegetation characteristics  

 
Eastern Anatolia Region, especially Mus-Erzurum region, is not a well-studied area in 

terms of its floral composition. A new Cirsium species, which was collected in the area within 
the scope of this study, was accepted to be published in Ann. Bot. Fennici journal as of end 
of 2011. This also reveals that the area has not been surveyed in detail up to date. Since 
habitat diversity in the region is rather low, the flora is not rich and endemizm rate is quite 
low as wll. The study area falls within Iran-Turan phyto-geographical region in terms of its 
flora geographical characteristics. It is completely under the influence of terrestrial climatic 
conditions.  

 
As a result of field surveys carried out in the project area 1 species from a fern family, 

1 species from 1 Gymnospermae family, and 255 species from 49 Angiospermae families 
were identified. A total of 257 plant taxa from 51 families were identified. 13 of these 
identified species are endemic. Endemic species and their IUCN threat categories are given 
in Table A.6.  

 
 
Table A.6. Endemic Flora Species and Threat Categories 
 

No. Species Endemizm 
IUCN Threat 

Category (TRDB) 
1 Ferula huber-morathii Pesmen Regional EN: Endangered 

2 Cirsium yildizianum Arabacı & Dirmanci Regional EN: Endangered 

3 Centaurea fenzlii Reichardt Regional VU: Vulnerable 

4 Verbascum macrosepalum Boiss. & Kotschy ex Murb. Regional VU: Vulnerable 

5 Anthemis wiedemanniana Widespread LC: Least Concern 

6 Achillea teretifolia Willd. Widespread LC: Least Concern

7 Alyssum filiforme Nyar Widespread LC: Least Concern

8 Bufonia calyculata Boiss. & Bal. Widespread LC: Least Concern

9 Rhamnus petiolaris Boiss. Widespread LC: Least Concern

10 Astragalus eriocephalus Willd. Subsp. elongatus Chamb. & Mathews Widespread LC: Least Concern

11 Verbascum oreophilum C. Koch var. joannis (Bordz.) Hub.-Mor. Widespread LC: Least Concern

12 Phlomis capitata Boiss. Widespread LC: Least Concern

13 Tulipa sintenisii Baker Widespread LC: Least Concern
 

 
One of the three dominant vegetation types in the project area is the riparian 

vegetation. This vegetation types is especially spread along the alluvial plains where Murat 
River and Bingol Creek meet. Dominant plants of this vegetation are Salix alba, Salix 
pseudodepressa, Acer tataricum, and Tamarix smyrnensis. Among these trees and bushed 
there are species like Phragmites australis, Sparganium erectum and Poa trivialis, which 
have high water demand. Endemic species in the study area are more widespread within the 
steppe vegetation. Considering the vertical distribution of regional endemic species, it has 
been concluded that some of the populations will be inundated, while other populations will 
not be impacted due to project activities. Other widespread endemic species are not 
considered in any threat category. Therefore, they are not expected to be impacted by 
project activities.  

 
.  
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A.4.1.2. Faunistic characteristics 
 
The project area and its surrounding do not bear any special habitat characteristics 

that would be suitable to be inhabited by threatened fauna species. 16 of the 18 mammal 
species identified in the area are listed as “LC: Least concern”, one species is in the 
category of “DD: Data deficient”. Only one mammal species Spermophilus xanthophyrmnus 
(Anatolian ground squirrel) is considered in the category of “NT: Near threatened” according 
to the IUCN Red List. Based on CITES categories, on the other hand, Canis lupus (Wolf) is 
listed under “Appendix 2: Species, which are not threatened with extinction, but trade in 
specimens is restricted in order to prevent utilization incompatible with their survival.”, while 
two other species; Vulpes vulpes (Red fox) and Martes foinea (Stone marten) are listed 
under “Appendix 3: Apecies, for which other parties of CITES is applied for assistance in 
controlling trade and which are conserved at least in one country”.  

 
When considered in terms of national threat categories, 4 mammal species; 

Rhinolophus hipposideros (Lesser horseshoe bat), Myotis blythii (Lesser mouse-eared bat), 
Pipistrellus pipistrellus (Common pipistrelle) and Canis lupus (Wolf) are considered in the 
category of “V: Vulnerable species” according to Demirsoy (2002). In terms of 2011-2012 
CHC Decisions, 13 species are listed under “Appendix 1: includes wildlife species which are 
protected by the former Ministry of Environment and Forestry (now Ministry of Environment 
and Urbanization)”, 1 species under “Appendix 2; includes game animals which are 
protected by CHC”, and 4 species under “Appendix 3; includes game animals which are 
allowed to be hunted in seasons predefined by CHC”. Mammal species that are under 
protection and their threat statuses are given in Table A.7. 

 
 
 Table A.7. National and International Conservation Statuses of Mammal Species 
 

No. Species English Name 
International Threat Status National Threat Status 

IUCN BERN CITES 
Demirsoy 

(2002) 
CHC 

2011-2012 

1 Erinaceus concolor 
Southern White-
breasted Hedgehog 

LC APP-3 - nt APP -1 

2 Crocidura leucodon Bicolored Shrew LC APP -2 - nt APP -1 

3 Crocidura suaveolens Lesser Shrew LC APP -2 - nt APP -1 

4 
Rhinolophus 
hipposideros 

Lesser Horseshoe Bat LC APP -2 - V APP -1 

5 Myotis blythii 
Lesser mouse -eared 
myotis 

LC APP -3  V APP -1 

6 Pipistrellus pipistrellus Common Pipistrelle LC - - V APP -1 

7 Lepus europaeus European Hare LC - - nt APP-3 

8 
Spermophilus 
xanthaphyrmnus 

Asia Minor Ground 
Squirrel 

NT - - nt APP -1 

9 Arvicola terrestris European Water Vole LC - - nt APP -1 

10 Spalax leucodon Lesser Mole Rat DD - - nt APP -1 

11 Apodemus slyvaticus Long-tailed Field Mouse LC - - nt APP -1 

12 Rattus rattus Black Rat LC - - nt APP -1 

13 Mus musculus House mouse LC APP -2 - nt APP -1 

14 Canis lupus Gray Wolf LC - APP -2 V APP -1 

15 Vulpes vulpes Red Fox LC APP -3 APP -3 nt APP-3 

16 Mustela nivalis Least Weasel LC APP -3 - nt APP-2 

17 Martes foinea Stone Marten LC APP -3 APP -3 nt APP-3 

18 Sus scrofa Wild Boar LC APP -3 - nt APP-3 

  
 
 Out of 97 bird species identified within the project area and its vicinity, 56 species are 
protected by the BERN Convention “Appendix 2: Strictly protected fauna species”, another 
34 species are protected by “Appendix 3: Protected fauna species”. 7 bird species are not 
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listed under of the appendices of the BERN Convention.  All of the bird species identified in 
the project area are considered in the category of “LC: Least concern” according to the 
IUCN. None of the identified bird species are endemic to the region or Turkey. According to 
the CITES classification, 10 bird species are listed under “Appendix 2: Species, which are 
not threatened with extinction, but trade in specimens is restricted in order to prevent 
utilization incompatible with their survival”. The national and international threat statuses of 
bird species are given in Table A.8.  
 
 
 Table A.8. National and International Conservation Statuses of Bird Species 
 

No. Species English Name 

Uluslar arası Koruma Statusu 
Ulusal Koruma 

Statusu 

IUCN BERN CITES 
MAK 

(2011-
2012) 

Kiziroğlu 
(2009) 

1 Tachybaptus ruficollis little grebe LC EK-2 EK-1 A.3.1 

2 Podiceps cristatus great crested grebe LC EK-3 EK-1 A.5 

3 Phalacrocorax carbo great cormorant LC EK-3 EK-2 A.3 

4 Ixobrychus minitus little bittern LC EK-2   EK-1 A.2 

5 Nycticorax nycticorax 
black-crowned night 
heron 

LC EK-2 
 

EK-1 A.3.1 

6 Ardeola ralloides squacco heron LC EK-2 EK-1 A.3 

7 Egretta garzetta little egret LC EK-2 EK-1 A.3.1 

8 Casmerodius albus great white egret LC EK-2 EK-1 A.3 

9 Ardea cinerea grey heron LC EK-3 EK-2 A.3.1 

10 Ardea purpurea purple heron LC EK-2 EK-1 A.2 

11 Ciconia ciconia white stork LC EK-2 EK-1 A.3.1 

12 Tadorna tadorna  common shelduck LC EK-2   EK-1 A.3.1 
13 Tadorna ferruginea ruddy shelduck LC EK-2 EK-1 A.4 

14 Anas crecca common teal LC EK-3 EK-3 A.5 

15 Anas platyrhynchos mallard LC EK-3 EK-3 A.5 

16 Milvus migrans black kite LC EK-3 EK-2 EK-1 A.3 

17 Neophron percnopterus Egyptian vulture EN EK-3 EK-2 EK-1 A.3 

18 Circaetus gallicus short-toed snake eagle LC EK-3 EK-2 EK-1 A.4 

19 Circus cyaneus northern  harrier LC EK-3 EK-2 EK-1 A.1.2 

20 Accipiter nisus sparrowhawk LC EK-3 EK-2 EK-1 A.3 

21 Buteo buteo buzzard LC EK-3 EK-2 EK-1 A.3 

22 Buteo rufinus long-legged buzzard LC EK-3 EK-2 EK-1 A.3 

23 Falco tinnunculus common kestrel LC EK-2 EK-2 EK-1 A.2 

24 Alectoris chukar chukar partridge LC EK-3 EK-3 A.2 

25 Perdix perdix partridge LC EK-3 EK-2 A.2 

26 Coturnix coturnix quail LC EK-3 EK-3 A.3 

27 Gallinula chloropus moorhen LC EK-3 EK-2 A.3.1 

28 Fulica atra coot LC EK-3 EK-3 A.5 

29 Grus grus crane LC EK-2 EK-2 EK-1 A.3 

30 Charadrius dubius little ringed plover LC EK-2 EK-1 A.3 

31 Vanellus vanellus lapwing LC EK-3 EK-2 A.5 

32 Larus armenicus Van's gull LC EK-3 EK-1 A.4 

33 Sterna (Hydroprogne) caspia caspian tern LC EK-2   EK-1 A.2 
34 Sterna hirundo common tern LC EK-2 EK-1 A.3 

35 Sterna albifrons little tern LC EK-2 EK-1 A.3.1 

36 Columba livia rock pigeon LC EK-3 EK-3 A.5 

37 Streptopelia decaocto collared dove LC EK-3 EK-2 A.5 

38 Streptopelia turtur turtle dove LC EK-3 EK-3 A.3.1 
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 Table A.8. National and International Conservation Statuses of Bird Species (Continued) 
 

No. Species English Name 

International Threat Status 
National Threat 

Status 

IUCN BERN CITES 
CHC 

(2011-
2012) 

Kiziroglu 
(2009) 

39 Athene noctua little owl LC APP-2 APP-2 APP-1 A.2 

40 Apus apus swift LC APP-3 APP-1 A.3.1 

41 Merops apiaster bee-eater LC APP-3 APP-1 A.3.1 

42 Upupa epops hoope LC APP-2 APP-1 A.2 

43 Dendrocopus syriacus syrian woodpecker LC APP-2   APP-1 A.2 

44 Dendrocopus medius 
middle-spotted 
woodpecker 

LC APP-2 
 

APP-1 A.1.2 

45 Melanocorypha calandra calandra lark LC APP-2 APP-1 A.5 

46 Melanocorypha bimaculata bimaculated lark LC APP-2 APP-1 A.3 

47 Galerida cristata crested lark LC APP-3 APP-2 A.3 

48 Ptyonoprogne rupestris crag martin LC APP-2 APP-1 A.5 

49 Hirundo rustica barn swallow LC APP-2 APP-1 A.5 

50 Delichon urbicum house martin LC APP-2 APP-1 A.3 

51 Anthus (novaeseelandiae) richardi Richard's pipit LC APP-2   APP-1 A.2 
52 Anthus campestris twany pipit LC APP-2 APP-1 A.2 

53 Anthus spinoletta mountain pipit LC APP-2 APP-1 A.3 

54 Motacilla flava feldegg 
black-headed yeloow 
wagtail 

LC APP-2 
 

APP-1 A.3 

55 Motacilla alba alba white wagtail LC APP-2 APP-1 A.3.1 

56 Cinclus cinclus dipper LC APP-2 APP-1 A.1.2 

57 Erithacus rubecula robin LC APP-2 APP-1 A.3 

58 Luscinia luscinia thrush nigtingale LC APP-2 APP-1 A.2 

59 Luscinia megarynchos  nigtingale LC APP-2 APP-1 A.2 

60 Luscinia svesica bluethroat LC APP-2 APP-1 A.2 

61 Phoenicurus ochruros black redstart LC APP-2 APP-1 A.2 

62 Phoenicurus phoenicurus  redstart LC APP-2 APP-1 A.3 

63 Saxicola rubetra whinchat LC APP-2 APP-1 A.3 

64 Saxicola torquata stonechat LC APP-2 APP-1 A.3 

65 Oenanthe  isabellina isabelline wheather LC APP-2 APP-1 A.3 

66 Oenanthe oenanthe wheather LC APP-3 APP-1 A.3 

67 Turdus torquatus ring ouzel LC APP-2 APP-1 A.1.2 

68 Turdus merula blackbird LC APP-2 APP-3 A.3 

69 Turdus viscivorus mistle thrush LC APP-2 APP-2 A.2 

70 Cettia cetti cetti's warbler LC APP-2 APP-1 A.2 

71 Sylvia melanocephala sardinian warbler LC APP-2 APP-1 A.3 

72 Phylloscopus collybita chiff chaff LC APP-2 APP-1 A.3.1 

73 Muscicapa striata spotted flycatcher LC APP-2 APP-1 A.3 

74 Parus major great tit LC APP-2 APP-1 A.3.1 

75 Sitta neumayer rock nuthatch LC APP-2   APP-1 A.2 
76 Sitta europaea wood nuthatch LC APP-2 APP-1 A.3 

77 Lanius collurio red-backed shrike LC APP-3 APP-1 A.2 

78 Lanius excubitor great gray shrike LC APP-3 APP-1 A.1.2 

79 Garrulus glandarius jay LC - APP-3 A.3.1 

80 Pica pica magpie LC - APP-3 A.5 

81 Pyrrhocorax graculus yellow-billed chough LC APP-2   APP-1 A.3 
82 Corvus monedula jackdaw LC - APP-3 A.5 

83 Corvus frugilegus rook LC - APP-3 A.5 

84 Corvus corene carrion crow LC - APP-3 A.5 

85 Corvus corax raven LC APP-3 APP-2 A.5 

86 Sturnus vulgaris starling LC - APP-2 A5 
87 Sturnus roseus rosy starling LC APP-2 APP-1 A.4 
88 Passer domesticus house sparrow LC - APP-3 A.5 
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 Table A.8. National and International Conservation Statuses of Bird Species (Continued) 
 

No. Species English Name 

International Threat Status 
National Threat 

Status 

IUCN BERN CITES 
MAK 

(2011-
2012) 

Kiziroglu 
(2009) 

89 Passer montanus tree sparrow LC APP-3 APP-2 A.3 

90 Petronia brachydactyla pale rock sparrow LC APP-3   APP-2 A.2 
91 Fringilla coelebs caffinch LC APP-3 APP-2 A.4 

92 Serinus pusillus red-fronted serin LC APP-2 APP-1 A.3 

93 Carduelis chloris greenfinch LC APP-2 APP-1 A.3 

94 Carduelis carduelis  goldfinch LC APP-2 APP-1 A.3.1 

95 Carduelis spinus siskin LC APP-2 APP-1 A.3 

96 Emberiza hortulana ortolan bunting LC APP-3 APP-2 A.3 

97 Miliaria calandra corn bunting LC APP-3   APP-2 A.4 

 
 

 As a result of studies carried out in the project area and its surroundings, 20 reptile 
species were identified. Only of these species Testudo grecea (Common tortoise) is 
considered in the category “VU: Vulnerable“ according to IUCN. Based on the classification 
made by CITES, 2 species; Testudo grecea (Common tortoise) ve Eryx jaculus (Javeline 
sand boa), are included in “Appendix II includes species, which are not threatened with 
extinction, but trade in specimens is restricted in order to prevent utilization incompatible with 
their survival“. Among the 20 reptile species 13 of them are protected under Bern 
Convention “Appendix II: Strictly protected fauna species“, and 7 of them are protected 
under “Appendix III: Protected fauna species“. Considering national threat categories, 1 one 
of the reptile species; Eryx jaculus (Javeline sand boa) is considered in the category of “R: 
Rare”, while all of the other species are in the category of “nt: Widepread, aboundant”. 
Conservation statuses of reptile species identified in the area are given in Table A.9. 
 
 There are also 7 amphibian species identified within fauna study area. Among these 
2 species; Bufo viridis (European green toad) and Hyla arborea (European tree frog) are 
considered in Appendix 2 of the Bern Convention, while all of the other species are 
considered in Appendix 3. One the amphibian species in considered as “VU: Vulnerable” 
according to the IUCN Red List, while the rest of the species are evaluated as “LC: Least 
Concern”. None of the amphibian species identified in the area are considered by CITES. 
Amphibian species and their conservation statuses are given in Table A.10.  
 
 
 Table A.9. National and International Conservation Statuses of Reptile Species 
 

No. Species Turkish Name 

International Threat Status National Threat Status

IUCN BERN CITES 
CHC 

(2011-
2012) 

Demirsoy 
(2002) 

1 Mauremys caspica Pond turtle LC APP-2 - APP-1 nt 

2 Testudo graeca Common tortoise VU APP-2 APP-2 APP-1 nt 

3 Cyrtopodion kotschyi Kotschy’s gecko LC APP-2 - APP-1 nt 

4 Hemidactylus turcicus Genis parmaklı keler LC APP-3 - APP-1 nt 

5 Laudakia stellio 
Mediterranean house 
gecko 

LC APP-2 - APP-1 nt 

6 Ophisaurus apodus Scheltopusik LC APP-2 - APP-1 nt 

7 Parvilacerta parva Dwarf lizard LC APP-2 - APP-1 - 

8 Lacerta (Darevskia) trilineata Balkan green lizard LC APP-2 - APP-1 nt 

9 Ophisops elegans Snake-eyed lizard LC APP-2 - APP-1 nt 

10 Trachylepis  aurata Golden grass mabuya LC APP-3 - APP-1 nt 

11 Eryx jaculus Javeline sand boa LC APP-3 APP-2 APP-1 R 
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Table A.9. National and International Conservation Statuses of Reptile Species (Continued) 
 

No. Species Turkish Name 

International Threat Status National Threat Status

IUCN BERN CITES 
CHC 

(2011-
2012) 

Demirsoy 
(2002) 

12 Coluber (Dolichopis) jugularis Black whip snake LC APP-2 - APP-1 nt 

13 Platyceps najadum Dahl’s whip snake  LC APP-2 - APP-1 nt 

14 Hemorrhois ravergieri Spotted wipe snake NE APP-3 - APP-1 nt 

15 Dolichopis schmidti Schmidt’s whip snake LC APP-3 - APP-1 nt 

16 Eirenis modestus 
Ring-headed dwarf 
snake 

LC APP-3 - APP-1 nt 

17 Elaphe quatuorlineata Four-lines snake LC APP-2 - APP-1 nt 

18 Natrix natrix Grass snake LR/lc APP-3 - APP-1 nt 

19 Natrix tassellata Dice snake LC APP-2 - APP-1 nt 

20 Vipera lebetina Bluntnosed Viper NE APP-2 - APP-1 nt 

 
 

 Table A.10. National and International Conservation Statuses of Amphibian Species 
 

No. Species Turkish Name 

International Threat Status National Threat Status

IUCN BERN CITES 
CHC 

(2011-
2012) 

Demirsoy 
(2002) 

1 Neurergus strauchii Strauch’s spotted newt VU APP-3 - - nt 

2 Bufo bufo Common toad LC APP-3 - - nt 
3 Pseudepidalea viridis Green toad LC APP-2 - - nt 

4 Hyla arborea European tree frog LC APP-2 - - nt 

5 Hyla savignyi Tree frog LC APP-3 - - nt 

6 Rana macrocnemis Long-legged wood frog LC APP-3 - - nt 

7 Pelophylax ridibundus Marsh frog LC APP-3 - - nt 

 
 

A.4.2. Identification of aquatic flora and fauna species 
 

The proposed Alpaslan II Dam and HEPP Project is located on Euphrates Basin in 
the Eastern Anatolian Region at a distance of about 34 km to Mus city center. The project is 
situated on Murat River. In order to identify the characteristics of the aquatic fauna in the 
area, two site visits were carried out in July and November of 2010. The results of field 
studies were evaluated in order to assess the potential impacts of the project on the aquatic 
ecosystem.  

 
 
A.4.2.1. Material and method 
 
In order to represent the project area, three sampling points were selected (see 

Figure A.4). When these sampling points were determined, dam site upstream, area 
between the dam site and HEPP, dam site downstream and those areas preferred by fish 
species (sandy-slimy, stony-rocky and vegetation cover) were considered.  

 
Aquatic ecosystems are composed of the following organisms; phytoplanktonic 

organisms at the producer level (free or attached algae), zooplanktonic and benthic 
organism that feed on these, which are primary and secondary consumers, and tertiary 
consumer fish species, which depending on their food preference can feed on either 
zooplanktonic and benthic organisms or smaller fish. 

 



ALPASLAN II ENERJI URETIM  
VE MADENCILIK SAN. TIC. A.S. 

ALPASLAN II DAM AND HEPP PROJECT 
FINAL EIA REPORT

 

608 

 

In this context, the main links of the aquatic food chain are algae (attached or free 
forms, phytoplanktonic organisms), zooplanktonic organisms, benthic organisms, and fish. 
Changes in aquatic systems can cause changes on these organisms.  

 
 

Figure A.4. Alpaslan II Dam and HEPP Area Aquatic Flora and Fauna Sampling Stations 

 
 

Algae and phytoplanktonic organisms  
 
 The fundamental principle in sampling of phytoplanktonic organisms is collecing the 
phytoplankton from water through draining. A Hydro Bios Kiel brand Hensen type plankton 
grab sampler was used. Samples that were kept in water for a certain period of time and 
then collected in the catch pit of the grab sampler were transferred into plastic containers 
and taken to the laboratory after fixated with 4% formaldehyde.   
 
 Attached algae were collected by scraping. Rocks (epilithic), sediment (epipelic), 
plants (epiphytic) and crustaceans (epizoic) were collected and their outer parts were 
scraped using a toothbrush or a hard object. The scraped part was cleaned with distilled 
water and put into sampling bottles. It was fixated with 4% formaldehyde and taken to the 
laboratory. The collected samples were identified at genus and/or species levels.  
 
 

Zooplanktonic organisms 
 
Sampling method for zooplanktonic organisms is the same as that of the planktonic 

algae sampling.  
 

  

1

2

3
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Benthic organisms  
 
Benthic organisms were collected from mud from sandy and puddles, gravels and 

underneath the rocks in stony areas. They were identified in-situ and at the laboratory at 
family and/or genus levels. Sieves of different pore sizes were used in sifting the bottom mud 
samples. Macrobenthic organisms were identified at genus level in-situ.  

 
 

Fish 
 

 Fish samples, which constitute an important indicator of aquatic vertebrates, were 
sampled with a Samus 725 mp electroshocker where the current rate and water depth are 
low (see Figure A.5). At higher depths and where flow rate is higher a casting net was used. 
Sampled fish species were taken to the laboratory after fixated with 4% formaldehyde and 
96% alcohol. 
  
 In identifying algae the following resources were utilized; Krammer and Lange-
Bertalot, 1986; 1988; 1991a; 1991b; Bold and Wynne, 1985; Czernecki and Blinn, 1978; 
Foged, 1982; Germain 1981; Hustedt, 1930; Prescott, 1982; Patrick and Reimer, 1966; 
Sreenivasa and Duthie, 1973; Van Heurck, 1962; Cox, 1996; Huber Pestalozzi, 1938; 1941; 
1955; 1961; 1968; 1982; Komarek, 1983. In identification of Rotifera species Hutchinson 
(1967); Pejler (1962); Kuttikova (1970); Kolisko (1974); Koste (1978a; 1978b) and Ridder 
(1981) were used while for Cladocera and Copepoda species Kiefer (1978) was used. In 
identification of benthic organisms the resources that were utilized are Sennika, 1943; Mann, 
1962; Needham and Needham, 1962; Macan, 1982; Quigley, 1977; Pennak, 1978; Illies, 
1978; Elliot and Mann, 1979; Biro, 1981; Edington, 1981; Bellman, 1988; Sahin, 1991; Gloer, 
1992; Ludwig, 1993. For fish species, on the other hand, Kuru (1975), Geldiay ve Balik 
(1999) were used.  

 
 

 
 

Figure A.5. Fish Sampling 
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A.4.2.2. Findings 
 
Freshwater Algae 
 
Algae are primary producers in an aquatic environment. Using the pigments in their 

structure, they are capable of converting carbondioxide and water into carbohydrates in light. 
This way they contribute to increasing the amount of nutrition and dissolved oxygen in an 
aquatic environment. They form the first link of the food chain by enhancing their own 
growth. They are important in terms of their contribution to production and relations with 
organisms at higher levels.  

 
As a result of field studies carried out to identify phytoplanktonic organisms, the most 

dominant group at the three sampling stations is Bacillariophyceae, while Euglenophyceae 
and Pyrrophyceae are represented by one species each. Within the scope of the study, a 
total of 20 Bacillariophyceae, 5 Chlorophyceae, 4 Cyanophyceae, 1 Euglenaphyceae, and 1 
Pyrrophyceae species were identified. Besides, it was determined that Achnanthes 
microcephala, Cymbella affinis and Fragilaria ulna from Bacillariophyceae were determined 
to be abundant (see Figure A.6). Phytoplanktonic organisms identified in the area are listed 
in Table A.11.  

 
 

Fragialla ulna Cymbella affinis Achnanthes microcephala 
 

Figure A.6. Samples of Phytoplantkon Species Identified in the Area 
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Table A.11. Phytoplankton Organisms Identified in the Project Area 
 

PHYLUM CLASS GENUS /SPECIES STATION NO. 

BACILLARIOPHYTA Haeckel 1878 emend Mann in Round et al. PENNATIBACILLARIOPYCEAE 

Amphora ovalis  2;3 

Achnanthes microcephala 1;2;3 
Anomoeonis sphaerophora 1;3 
Caloneis permagna 2 
Cocconeis placentula 1;2;3 
Cyclotella meneghiniana 1;3 
Cymbella affinis 1;2;3 
Cymatopleura solea !;2 
Diatome vulgaris 2;3 
Epithemia argus 1;2 
Epithemia sorex 1;2;3 
Fragillaria contruens 2 
Fragilaria ulna 1;2;3 
Gomphonema sp 1 
Melosira varians 1;2 
Navicula cryptocephala 1;2;3 
Nitzchia sigmoidae 1;2;3 
Pinnularia viridis 1;2 
Surirella brebissonii 2;3 
Surirella ovalis 1;2 

CHLOROPHYTA    ( Yesil Algler ) CHLOROPYCEAE 

Closterium aciculare 2;3 
Cosmarium obtusatum 1;2 
Oocystis parva 1;2;3 
Pediastrum dublex 1;2 
Scenedesmus quadricauda 1;2;3 

CYANOPTHYTA CYANOPHYCEAE 

Microcystis sp. 1;3 
Oscillatoria sp. 1;2;3 
Oscillatoria limosa 1;3 
Spirulina sp. 1;3 

EUGLENOPHYTA EUGLENOPHYCEAE Euglena  sp. 2 
PYRROPHYTA PHRROPHYCEAE Peridinium sp. 2;3 
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Zooplanktonik organisms 
 
Cladocera, Copepoda and Rotifera are microscopic organisms, which constitute the 

most important groups of zooplanktons. Most of these zooplanktonic organisms are spread 
in freshwater and in general can be found at limnetic zones of lakes and stagnant parts of 
river systems. In defining water quality of freshwater systems, Rotifera species are important 
indicators since a number of invertebrates and vertebrates feed on these species. There are 
a total of 6 species identified in the area; 3 species from Rotifera, 2 from Cladocera and 1 
from Copepoda (see Figure A.7). Zooplanktonic organisms identified in the study area are 
listed in Table A.12. All of the zooplanktonic species identified in the area are cosmopolitan 
and are widespread in all kinds of water.  
 

 

Keratella quadrata Daphnia cucullata Cyclops sp 
 

Figure A.7. Samples of Zooplankton Species Identified in the Area 

 
 
Benthic organisms 
 
Benthic organisms cover those organisms which spend at least some part of their 

lives at the bottom of freshwater habitats (on sediment, deposits, macrophytes and 
filamentous algae). Nectons and buried forms are also included in the category of benthic 
organisms. Since mobility of benthic organisms is quite limited, it is possible to acquire 
information on the situation of the aquatic environment and monitor changes by monitoring 
benthic organisms. The list of benthic species identified in the area are given in Table A.12, 
which includes larvae of Ephemeroptera species and also Potamon potamius from 
Malacostraca (see Figure A.8). 
 

 

Tricoptera spp. larvae nests Potamon potamius 
 

Figure A.8. Samples of Benthic Organisms Identified in the Area 
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Table A.12. Zooplanktonic and Benthic Organisms Identified in the Project Area 
 

PHYLUM SUBPHYLUM CLASS ORDER FAMILY GENUS/SPECIES STATION NO. 

ARTHROPODA 

CRUSTACEAE 

BARANCHIOPODA CLADOCERA 
DAPHNIIDAE Daphnia cucullata  1,2 

BOSMINIDAE Bosmina longirostris  

MAXILLOPODA 
CYCLOPOIDA CYCLOPOIDAE Cyclops sp. 1 

CALANOIDA DIAPTOMIDAE Acanthodiaptomus denticornis  

MALACOSTRACA 
DECAPODA POTAMIDAE Potamon potamius 1 

AMPHIPODA GAMMARIDAE Gammarus pulex 2 

MANDIBULATA INSECTA (HEXAPODA)

TRICOPTERA - Larva 2 

EPHEMEROPTERA - Larva 2 

COLEOPTERA - Larva  

PLEOCOPTERA - Larva  

DİPTERA CHIRONOMODIEA Larva  

MOLLUSCA - GASTROPODA - PLANORBIDAE Gyraulus sp.  

ROTIFERA - MONOGONONTA PLOIMA 

LECANIDAE Lecane sp. 1,2 

BRACHIONIDAE 
Keratella quadrata 1,2 

Brachnious calyciflorus  
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Fish 
 
Fish species are an important part of an aquatic system being at the top of the food 

chain. Fish species can feed on algae, zooplankton and benthic organisms. Some species 
are not only important ecologically, but also in economic terms.  

 
The Euphrates River freshwater fish fauna was researched by Kuru (1975). Based on 

field studies, total of 13 species were identified which 9 of them from family Cyprinidae, 2 of 
them from Balitoridae and one from Sisoridae. The habitats of these identified species, treath 
status and endemism is given in Table IV.26. Bio-ecological characteristics about these 
species is explained below. 

 
 
Acanthobrama marmid (Heckel, 1843)  

 
Acanthobrama marmid is mostly common in Tigris and Euphrates River. Head and 

body are quite flat on sides, covered with small scales and mouth is small an positioned on 
terminal. (see Figure A.9). Total length is 20 cm, weight is 200 g. Color is grey-yellow but 
paddle colour is pinkish. It mostly occupies slow flowing rivers and streams and rarely lakes. 

 
 

 
 

Figure A.9. Acanthobrama marmid  

 
 

Alburnoides bipunctatus (Bloch, 1782) 
 

Body is quite flat on sides, and covered with small scales. Colour of dorsal side is 
dark and lateral sides and abdomen is silvery-white. Generally a thick strip could seen on 
lateral sides of their body, especially at reproduction period. Adults are 10-12 cm tall, 
maximum 16 cm. (see Figure A.10). They prefer pebbled and stony grounds and to feed on 
insect larvae and ground organisms. The breeding period is between the months of May and 
June.  

 

 
 

Figure A.10. Alburnoides bipunctatus- 
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Table A.13. Fish Species Identified in the Project Area, Their Population Densities and Conservation Statuses 
 

FAMILY SPECIES TURKISH NAME 
POPULATION 

DENSITY 

SUITABLE 
HABITAT 

STREAM (S); RIVER 
(R); LAKE (L) 

ENDEMİZM 
IUCN KIRMIZI 
LİSTE (2011) 

BERN 
(2002) 

CITES 
(2004) 

CYPRINIDAE 

Acanthobrama marmid - High S / R / L 
Euphrates-

Tigris 
- - - 

Alburnoides bipunctatus Spirlin High S / R / L - - Ek-III + 

Alburnus mossulensis - High 
S / R / L Euphrates-

Tigris 
- - - 

Barbus lacerta Kura Barbel High 
S / R / L Euphrates-

Tigris 
   

Capoeta umbla - High S / R / L - - - - 

Capoeta trutta - High S / R / L - - - - 

Chondrostoma regium - Medium S / R / L - - - - 

Garra rufa Doctor fish High S / R / L - - - - 

Luciobarbus mystaceus - Medium 
S / R / L Euphrates-

Tigris 
- - - 

Squalius cephalus Chup Medium S / R / L - LC - - 

BALITORIDAE 
Oxynemacheilus argyrograma - High 

S / R / L Euphrates-
Tigris 

- - - 

Oxynemacheilus euphraticus - High S / R / L Fırat-Tigris - - - 

SISORIDAE Glyptothorax kurdistanicus - High S / R  
Euphrates-

Tigris 
- - - 
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Alburnus mossulensis (Heckel, 1843)  
 
This species prefers the littoral zone of stream and lakes. They can easily seperate 

from other species of genus with a thick strip on lateral sides of their body (see Figure A.11). 
Their most important nutrient are benthic invertebrates. The breeding period is between the 
months of April and June and they lay their eggs upper part of stones. 

 
 

 
 

Figure A.11. Alburnus mossulensis 
 

 
Barbus lacerta (Heckel, 1843) 
 
Barbus lacerta (35-40 cm tall) is a bentopelagic species which is known “Kura barbel” 

(see Figure A.12). This species, which can also well adapt to standing waters, prefers 
habitats with high flow rates in ‘Barbus Zones’ and/or upstream of ‘Abramis Zones’. Its 
reproduction period is between the months of April-July and it migrates to upstream portions 
of river for reproduction. This species capable of omnivor feding and their most important 
nutrients are zooplanktons at younger ages. Adult fish mostly consume benthic organisms 
and seed fishes. 

 
 

 
 

Figure A.12. Barbus lacerta (Bıyıklı Balık) 

 
 

Capoeta trutta (Heckel, 1843) 
 
Capoeta damascina is a bentopelagic and typical species of ‘Abramis Zone’. It is 

called “Karabalık-Çepiç” or “Berat” by local people. They can easily be seperated from other 
species of genus with their ossified last dorsal fin (see. Figure A.13). It can live in those parts 
of streams with both high and low flow rates and its ecological tolerance is rather high. They 
migrate to the lateral arms of the river. The most important nutrients are zooplanktons and 
aquatic invertebrates at younger ages. Adult fish mostly consume algae, parts of plants and 
detritus. The breeding period is between the months of April and July. 
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Figure A. 13. Capoeta trutta 

 
 

Capoeta umbla (Heckel, 1843) 
 
This is a benthopelagic fish species (see Figure A.14). It can live in, slow flowing 

rivers and streams, where the waterbed is semi-pebbled, sandy and slimy. In Turkey, the 
distribution is confined to Firat and Dicle upstreams and its ecological tolerance is rather 
high. The most important nutrients are zooplanktons and aquatic invertebrates at younger 
ages. Adult fish mostly consume algae, parts of plants and detritus.  The breeding period is 
between the months of April and July. 

 
 

 
 

Figure A.14. Capoeta umbla  

 
 
Chondrostoma regium (Heckel, 1843) 
 
Chondrostoma regium is preferring habitats with low flow rates, stony or gravelly 

grounds in ‘Abramis Zones’ of rivers and can also well adapt to standing waters. (see. 
Figure A.15). It generally feeds on algae and aquatic organisms. The breeding period is 
between the months of April and May. 

 
 

 
 

Figure A.15. Chondrostoma regium (Kababurun) 
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Garra rufa (Heckel, 1843) 
 
Garra rufa is a benthopelagic fish species which can adopt different types of habitats 

like stream, lakes, rivers and hot spring. It generally feeds on algae ower the stones and 
invertebrate at bottom owing to the vantouse under their mouth. They can called “Doctor 
Fish” because of their ability that cleaning up scattered skin who has psora (see Figure 
A.16). 

 
 

 
 

Figure A.16. Garra rufa (Doctor fish) 

 
 

Squalius cephalus (Linnaeus, 1758) 
 
Squalis cephalus is called “Chup” by local people and known as a typical stream fish, 

which can adapt to lakes and hard waters. (see Figure A.17). The breeding period is 
between the months of May and June. It mostly feeds on aquatic invertebrates, insect larvae, 
plant parts and small fish. The adults reach sexual maturity at about 3-4 years. 

 
 

 
 

Figure A.17. Squalius cephalus (Chup) 

 
 

Luciobarbus mystaceus (Pallas, 1814) 
 
This species mostly occupies streams and rivers, but can also adapt to standing 

water system well. The breeding period is between the months of April-June and they prefer 
upstream portions of river for reproduction. They lay their eggs to the areas with vegetation 
and the population density of this species found in the project area was assessed to be 
“medium”. This species capable of omnivor feding. The most important nutrients are 
zooplanktons at younger ages and benthic organisms and seed fishes at adult ages (see 
Figure A.18).  
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Figure A.18. Luciobarbus mystaceus  
 

 
Oxynemacheilus argyrogramma (Heckel, 1846) 
 
This species prefer stream system habitats with low/medium flow rates and gravelly, 

stony or sandy ground structures. Body long in shape and quite flat on sides. Posterior of the 
body is covered with scales, anterior is withour scales. Free edge of dorsal fin is slightly 
rounded. Free edge of ventral fin is round shaped and caudal fin is dist,nctly recessed. Body 
is cylindirical and flattened at posterior. They can easily seperate from other species of 
genus with 10-12 interrupted black-brown strips on lateral line of their body. Also brown 
stains can easily visible on and lateral sides of their head (see. Figure A.19). Mouth is 
ventral-positioned and its most important nutrients are benthic organisms, zooplanktons and 
algea. The breeding period is between the months of April and July. 

 
 

 

Figure A.19. Nemacheilus argyrogramma (Copcu Balığı) 
 
 
Oxynemacheilus euphraticus 
 
This species prefer stream system habitats and gravelly, stony ground structures and 

they can easily adapt bank of lake or stream (see A.20). They feed on benthic organisms 
and zooplanktons. The breeding period is between the months of April and July. They can 
collect from stream systems with low flow rate and stony ground structers near bank.  
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Figure A.20. Oxynemacheilus euphraticus  

 
 
Glyptothorax kurdistanicus (Berg, 1931) 
 
These species are distributed in Firat-Dicle river system and body is eno cevered 

with scales. Head is flattened on top, mouth is ventrally positioned. 3 barbels can defined 
near its mouth (see Figure A.21). They can easily separeted from Glyptotorax armeniacum 
with flat nose and black dotted adipose fin. They have adhesive disc under their mouth. They 
prefer stream system and they live in benthic habitats. 

 
 

 
Figure A.21. Glyptothorax kurdistanicus (Vantuzlu Yayın Balığı) 

 
A.5. Exhibition of the relationship between the identified flora-fauna elements 

and especially habitat types for riparian aquatic species with the hydraulic system 
proposed for the activity, assessment of ecologically special habitats 
 

A.5.1. Terrestrial flora and fauna 
 

The most important impact of the Alpaslan II Dam and HEPP Project on terrestrial 
flora and fauna elements would be in the form of habitat loss. Flora and fauna species 
identified as a result of field surveys, and vulnerable species that might be impacted by 
project activities are given in detail in Section A.4.  

 
Regional endemic species within the project area and its surroundings area found 

within the steppe vegetation, rather than the riparian zone. Although, some of the regional 
endemic species populations will be inundated, it is not expected to have any major impacts 
at species level since populations at higher parts of the steppe vegetation will continue to 
survive in the area. Species that are found within the riparian zone are widespread species 
like Salix triandra, Salix alba, Salix pseudodepressa, Acer tataricum and Tamarix 
smyrnensis. These species do not have any conservation status. Therefore, they are 
expected to be adversely impacted by project activities.   
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 There are terrestrial bird species in the area, like herons, cormorants, ducks and 
plovers, which are dependent on water. However, these species are not expected to be 
affected with the transformation of the riverine water regime into a stagnant reservoir. On the 
other hand, since some of the terrestrial habitats will be transformed into aquatic ones, 
populations of water-dependent fauna elements in the area are expected to increase. As a 
result of field surveys, it was concluded that vulnerable fauna species in the area inhabit 
higher steppe vegetations. In addition, most fauna species, due to their higher mobilities, are 
expected to leave the project activity areas, and utilize nearby alternative areas.  
 
 

A.5.2. Aquatic flora and fauna 
 
 
A.5.2.1. Phytoplanktonic organisms 
 
The main habitat for phytoplanktonic organisms is limnotic waters or lothic habitats 

with low flow rate. Since flow rate causes freely moving phytoplantonic organisms to drift, 
they either do not exist within fast flowing river systems or are represented by a small 
population. The dominant algae group in such systems is mostly dependent algae. 
Dependent algae forms adhere themselves to plants, rocks or sediment, and do not drift by 
minimizing the physical impact of the current. Therefore, fast flowing systems are not 
suitable habitats for phytoplanktons, which is supported by the fact that the number of 
phytoplankton species identified in the project area is rather low. In general, identified 
freshwater algae species (see Table A.11) are cosmopolitan, none of them being endemic to 
the region or being threatened.  

 
 

A.5.2.2. Zooplanktonic organisms 
 
Zooplanktonic organisms mostly shift depending on the water flow, and inhabit 

limnotic water habitats. Their presence within fast moving river systems is limited. Therefore, 
species diversity within rivers is rather low. There are no species that are protected by the 
Bern Convention (2002) and CITES (2004) within the identified species (see Table A.12).  

 
 

A.5.2.3. Benthic organisms 
 

There is no benthic organism identified in the area that is threatened or should be 
conserved (see Table A.12). Consequently, it is expected that the impact of the project on 
benthic organisms would be rather low.  

 
 
A.5.2.4. Fish 

 
 The relationship between the fish species identified in the project area and the 
hydraulic system is presented in detail in Section A.4. Project activities are expected to 
impact the growth of fish populations rather than affecting the species composition in the 
area. The potential impacts of the project on aquatic species and mitigation measures to be 
taken are presented in detail in Section B.4. In this respect, potential impacts of the project 
on each of the fish species identified in the area is as the following:  
 

Acanthobrama marmid (Heckel, 1843): The species population was identified to be 
“High”. The spawning period is between April and June. The species does not have a 
conservation status according to the IUCN Red List, Bern Convention and CITES. As long as 
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the mitigation measures are in place, the project is not expected to pose an important threat 
on the species population and continuity in the area.  
 

Alburnoides bipunctatus (Bloch, 1782): Population density of this species, which is 
considered in Appendix III of Bern Convention, is quite high. There is no conservation status 
for the Turkish population of the species.  When the necessary measures are taken, the 
population of this species is not expected to be adversely affected by the proposed project.  

 
Alburnus mossulensis (Heckel, 1843): The population density of this species is 

also quite high. Since the fish is stringy, it is not preferred to be consumed by people. When 
the necessary measures are taken, the population of this species is not expected to be 
adversely affected by the proposed project. 

 
Barbus lacerta: The population density of this species is also quite high. When the 

necessary measures are taken, the population of this species is not expected to be 
adversely affected by the proposed project 

 
Capoeta trutta: The population density of this species is also quite high. When the 

necessary measures are taken, the population of this species is not expected to be 
adversely affected by the proposed project 

 
Capoeta umbla: The species does not have a conservation status according to the 

IUCN Red List (2011) and Bern Convention (2002). The species is quite widespread in the 
project area, and is consumed by local people. When the necessary measures that are 
mentioned in Section B.2.2 are taken, the population of this species is not expected to be 
adversely affected by the proposed project. 

 
Chondrostoma regium: The population density of this species was determined to 

be “medium”, and it does not have a conservation status according to the IUCN Red List 
(2011) and Bern Convention (2002). When the necessary measures that are mentioned in 
Section B.2.2 are taken, the population of this species is not expected to be adversely 
affected by the proposed project. 

 
Garra rufa: The population density of this species is also quite high. The breeding 

period for this species is between April and July. When the necessary measures are taken, 
the population of this species is not expected to be adversely affected by the proposed 
project. 

 
Squalius cephalus: The population density of this species was determined to be 

“medium”, and it does not have a conservation status according to the IUCN Red List (2011) 
and Bern Convention (2002). When the necessary measures that are mentioned in Section 
B.2.2 are taken, the population of this species is not expected to be adversely affected by 
the proposed project. 

 
Luciobarbus mystaceus (Pallas, 1814): The population density of this species was 

determined to be “medium”, and it does not have a conservation status according to the 
IUCN Red List (2011) and Bern Convention (2002). When the necessary measures that are 
mentioned in Section B.2.2 are taken, the population of this species is not expected to be 
adversely affected by the proposed project. 
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Oxynemacheilus argyrogramma: The population density of this species was 
determined to be “high”, and it does not have a conservation status according to the IUCN 
Red List (2011) and Bern Convention (2002). It was mostly observed in the area where 
Murat River meets Bingol Creek. When the necessary measures that are mentioned in 
Section B.2.2 are taken, the population of this species is not expected to be adversely 
affected by the proposed project. 

 
Oxynemacheilus euphraticus: This species has high ecological tolerance. It is not 

only found in high densities within the project area, but also in tributaries of Murat River. It 
does not have a conservation status according to the IUCN Red List (2011) and Bern 
Convention (2002). When the necessary measures that are mentioned in Section B.2.2 are 
taken, the population of this species is not expected to be adversely affected by the 
proposed project. 

 
Glyptothorax kurdistanicus: The species does not have a conservation status 

according to the IUCN Red List (2011) and Bern Convention (2002). When the necessary 
measures that are mentioned in Section B.2.2 are taken, the population of this species is not 
expected to be adversely affected by the proposed project. 

 
 
A.6. Idenfitication of habitat demands of species like stream depth, stream flow 

rate and oxygen content 
 
Alpaslan II Dam and HEPP is proposed to be built on one of the most important 

tributaries of Euphrates River, Murat River, at a talveg elevation of 1269 m. Alpaslan II Dam 
and HEPP Project is proposed to be implemented for irrigation, energy production, and flood 
protection purposes. The river system would not be dewatered at any time. However, during 
impoundment of the dam, in order to assure the survival of aquatic species population 
density in Murat River, it is required to provide water to the riverbed. Since, the impoundment 
period of the dam is not known, environmental flow rates were calculated monthly. Details on 
calculation of environmental flow rates are provided in Chapter C.  

 
In this study, the riverbed was analyzed considering the quality and quantity of 

available data. Based on hydrobiological observations, in determining environmental flow 
rates (QEF_e), minimum water depth for fish species in the river was taken as 0.15 m and 
the minimum flow rate as 0.20 m/s (see Table C.1). During field surveys, with wetted 
perimeter method calculations based on calculations taking the largest river cross-section as 
a basis, hydraulic properties like current velocity and flow rate for the riverbed were 
identified. Hydraulic values obtained as a result of modeling (for example current velocity, 
flow rate, wetted perimeter, current area, width, etc.) were compared with values required for 
the aquatic habitat.  

 
Following this study, changes in baseflow was analyzed in terms of long-term 

monthly average and minimum flow rates, high flow (rainy season) and low floa (dry season) 
monthly average flow rates were determined. Next, flow duration and minimum flows were 
also assessed.  

 
Finally, flow rate values were determined for different Montana method 

measurements (Tennant, 1976) based on long-term flow observations.  
 
In hydraulic model calculations for Alpaslan II Dam downstream typical river cross-

section, river cross-section properties presented in Figure C.1 and C.2 were utilized. Depth-
flow rate and depth-wetted perimeter relations obtained from hydraulic model calculations 
are presented in Chapter C. For calibration of the model, average flow rate of 1.09 m/s that 
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was measured for the maximum depth of 1.30 m during field surveys was used. For the n 
value (0..030) that fits the observed riverbed geometry and conditions, the average flow rate 
for a depth of 1.30 m was calculated to be 1.03 m/s. This indicates that the model is in 
coherence with the field observations. Model flow rate result (77.21 m3/s) is also in 
coherence with the riverbed geometry and average flow rate observed during field surveys.  

 
Hydraulic model calculations carried out for the downstream of Alpaslan II Dam Site, 

were assessed in terms of aquatic habitat minimum water depth and flow rate limitations,  
critical flow rate (Q_cr) determined as a result of wetted perimeter model calculations. In 
these assessments, (n) normal, normal + 10% and normal – 10% fluctuations of the Manning 
roughness coefficient, and minimum water depth (0.15 m) and minimum flow rate (0.20 m/s) 
determined for aquatic habitat as a result of hydrobiological and ecological studies were 
taken into consideration.  

 
It can be seen in Table A.14 that for the continuity of aquatic life, when the water 

depth is 0.15 m, the minimum flow rate would be between 0.25 m/s and 0.30 m/s. The flow 
rate that corresponds to these limits would be between 0.40 m3/s and 0.49 m3/s. With this 
water depth limit, it would also be possible to meet the minimum flow rate limit. Besides, the 
flow rate range that meets these limits is a lot lower than Q_YOA%10 (= 13.757 m3/s) flow 
rate. 

 
 
Table A.14. Hydraulic Parameter Values for Flow of Q_kr = 27.0 m3/s ve Q_kr = 18.5 m3/s, Aquatic Habitat Minimum 

Water Depth and Flow Rate Intervals for Different n Value Situations at the Downstream of Alpaslan II Dam Site Based on 
Hydraulic Model Results 

 

 
Depth 

(m) 

Current 
Velocity 

(m/s) 

Flow 
(m3/s) 

Area 
(m2) 

Width 
(m) 

Islak 
Cevre 

(m) 

R 
(m) 

D_hid 
(m) 

Aquatic Habitat 
Minimum Demand 

0.15 0.20 - - - - - - 

Normal 0.15 0.27 0.44 1.61 16.530 16.530 0.10 0.100 

Normal +%10 0.15 0.25 0.40 1.61 16.530 16.530 0.10 0.100 

Normal -%10 0.15 0.30 0.49 1.61 16.530 16.530 0.10 0.100 

Normal  0.09 0.21 0.16 0.76 11.920 11.920 0.06 0.060 

Normal +%10 0.10 0.20 0.18 0.88 12.690 12.690 0.07 0.070 

Normal -%10 0.07 0.20 0.11 0.54 10.380 10.380 0.05 0.050 

Normal,   
Q_cr= 27.0  m3/s 

0.90 0.74 26.89 36.25 83.560 83.580 0.43 0.430 

Normal,   
Q_cr= 18.5  m3/s 

0.76 0.71 18.58 26.01 63.450 63.470 0.41 0.410 

 
 
In determining critical flow rate for the aquatic habitat according to the wetted 

perimeter method, the relationship between non-dimensional wetted perimeter (WP/WPmax) 
and non-dimensional flow rate (Q/Qmax), which were calculated according to “normal” 
hydraulic model results, were assessed (see Figure A.22). There are two different breaking 
points in this relationship, and the non-dimensional critical flow rate (Q_ndfr) that 
corresponds to these are at a level of 0.35 and 0.24, respectively.  
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Figure A.22. Relationship Between Non-Dimensional Wetted Parameter and Non-Dimensional Flow Rate Defined for the 
Downstream of Alpaslan II Dam 

 

In this respect, for Qmax=77.21 m3/s determined by the model, dimensional flow rate 
values (Q_cr= Q_ndcr*Qmax=) are 27.0 m3/s and 18.5 m3/s, respectively. With the flow rate 
of Q_cr = 27.0 m3/s, the water depth comes out as 0.90 m, average current velocity as 0.74 
m/s, current area as 36.25 m2, current cross-section surface width as 83.56 m, wetted 
perimeter as 83.58 m. With the flow rate of Q_cr= 18.5 m3/s, the values are as the following; 
water depth: 0.76 m, average current velocity: 0.71 m/s, current area: 26.01 m2, current 
cross-section surface width: 63.45 m, and wetted perimeter: 63.47 m. For both flow rate 
values aquatic habitat minimum current velocity and minimum water depth limits are met.  

 
Montana method is used to assess the year-round flow for October-March and April-

September periods, considering the rainy and dry months, and water demand level of the 
aquatic habitat (see Chapter C). The major weaknesses of the method can be listed as it not 
considering the shifts in dry and rainy months of year at different parts of the world, and 
different inner flow condition demands of different aquatic species (like current velocity, 
water depth).  

 
In the assessment made for Alpaslan II Dam Site, it was concluded that the 

Q_AAF%10 flow rate ((=13.757 m3/s) can be met throughout the year with long-term monthly 
average flow rates. In other words, the monthly average value does not drop below 
Q_YOA%10  value (= Montana-Weak-minimum) at any period of the year. In addition to this, 
this measurement can also be met in terms of long-term monthly average minimum flow 
rates. This shows that the natural flow, even during extremely dry ears, does not fall below 
Q_YOA%10  of the long-term average flow rate.   

 
Monthly average minimum natural flow rates, meet Montana (Good) except for June-

September, and Montana (Medium-decreasing) measurements. During the period of June-
September, although the natural minimum flow averages drop below Montana (Good) and 
Montana (Medium-decreasing) measurements, they do not drop below Montana (Weak-
minimum) measurement.  
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A.7. Identification of geomorphologic structures like canyons, karstic 

formations, caves, valleys, etc., which are found within the stream bed and 
surroundings that can be affected by the project 

 
There are no geomorphologic structures like canyons, karstic formations and caves 

within Alpaslan II Dam and HEPP Project area and its surroundings, which have a potential 
to be impacted by project activities.  

 
 
A.8. Definition of the relationship between the identified geomorphologic 

structures with the proposed hydraulic system 
 
There is no geomorphologic structure within the project area and its surroundings 

that could be defined to have a relationship with the proposed hydraulic system.  
 
 
A.9. Assessment of the fish pass project proposed to be implemented within 

the scope of the activity by considering the publication of “Fish Passes – Design, 
dimension and monitoring” by the General Directorate of State Hydraulic Works and 
FAO, and without adversely impacting fish migration especially if there migrating fish 
species present 
 
 In general, fish species inhabiting streams, rivers and/or creeks, migrate from 
downstream to upstream, for breeding, feeding and wintering purposes. It is projected to 
establish “fish passes for dam and HEPPs in order not to prevent breeding of fish species, 
and “transfer stations” to prevent formation of subpopulations.  
 

 
Fish Passes 

 
Although fish species identified within the project area have high ecological tolerance 

and can well adapt to lentic water system, they would still show migration behavior during 
their breeding periods.  

 
If a fish pass is constructed within an HEPP, the water inlet should be positioned 

away from the reservoir or the turbine so that fish coming out of the fish pass do not get 
caught in the current and drift to the turbine.  

 
Alpaslan II Dam has been planned to have a height of 116 m from its foundation. At 

such a height, in most cases fish passes are not feasible for technological and economic 
reasons. However, according to the Article 8 of Chapter 4 of the Turkish Regulation on 
Fisheries (Official Gazette; Date: March 10, 1995, No: 22223), “it is required to establish fish 
passes, elevators and screens while building facilities like dam reservoir, ponds and sets”.     

 
“Fish Elevator” is rarely suggested for dams this high around the world. However, 

depending on the height of the dam, field conditions (slope) and presence of migrating fish 
species from the sea to the river and/or stream to the river, a “Transfer System” is proposed 
to prevent formation of subpopulations of fish species migrating between river downstream 
and upstream for breeding and wintering.  

 
“Elevator Type Fish Pass” for Alpaslan II Dam and HEPP Project was prepared 

considering the “Fish Passes – Design, dimension and monitoring” published by the State 
Hydraulic Works (SHW) in 2009.  
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In an elevator type fish pass, a vessel is used. A valve can be attached to the vessel, 

which can be closed and emptied by being slanted. When the vessel is in its downward 
position, it is submerged in the base. Fish are directed into the elevator with a leading 
current. In addition, a foldable sliding grid cover helps fish to be directed first to the elevator 
and then to the carrying vessel. The bottom cover of the elevator is closed in periodical 
intervals. Fish collected in the vessel cannot escape, and are transported to the upstream in 
the vessel. A water resistant connection can be made between the vessel and the upper 
water elevation, or the vessel can be emptied into the upstream inlet directly. Water and fish 
in the vessel reach the upper channel, where there should be a significant directing current. 
The working regime of the elevator is arranged according to the migration seasons, and it is 
usually operated automatically (SHW, 2009). A general evaluation of fish elevators are given 
below: 

 
 The area requirement is very low, and elevation difference in very high dams can 

be easily overcome by fish elevators.  
 

 Since fish are transferred to upstream passively, fish elevators work for both big 
fish, and also weak species with low swimming performance.  

 
 Fish elevators are not appropriate for upstream migration of invertebrates.  
 
 Maintenance and construction cost of fish elevators are quite high.  

 
A schematic scheme for the suggested fish elevator and its working principle is given 

in Figure A.23. An example of fish elevator that was built in France is also provided in 
Figure A.24.  

 

 
 

Figure A.23. Schematic Scheme for a Fish Elevator 
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Figure A.24. Tuilieres Fish Elevator, France 
 

 
Considering there is no fish species present in the area, which migrates between the 

sea and stream and vice versa, and the fact that construction of a fish elevator can be either 
very hard and/or not feasible at all, a “Transfer System” should be assessed for the project. 
With the establishment of a “Transfer System”, fish species at the downstream can be 
caught in certain periods and transferred to the upstream. This way, formation of 
subpopulations will be prevented and species can be transferred for breeding.  

 
 
A.10. Site selection of rock quarries, excavation storage areas, energy 

transmission lines and their structure, and hydraulic derivation-conveyance lines, if 
proposed, without impacting the existing hydrological system, ecological processes, 
and landscape integrity. Assessment of excavation storage areas, if there are any, 
without adversely impacting biological diversity 
 

During excavation activities to be carried out within the scope of Alpaslan II Dam and 
HEPP Project, the topsoil will be stripped so that it is not contaminated. It will then be stored 
in a way that it does not lose its productivity. The undersoil, which procures continuity of the 
topsoil will also be stripped and deposited without letting it lose its horizons. While topsoil is 
removed, all materials other than the soil itself should be separated. Plant parts that help 
germination of plant species, like seeds and legumes will also be removed. In addition, the 
upper layer of the vegetative soil will be protected against erosion, drying-out and invasion of 
weeds. For the soil to preserve its vitality, it will be covered with grass, and other meadow 
and pasture species. Stripped vegetative soil will be used for landscape restoration and 
landscape arrangement of recreation areas. Since all excavation storage areas will be 
inundated with the operation phase of the project, these areas will not have any impact on 
biodiversity of the area. Some of the material burrow sites will also be inundated. At burrow 
sites that are above the water level, upon completion of construction works, landscaping 
projects will be carried out within the scope of rehabilitation works. During forestation of the 
area, the dominant vegetation cover will be considered, and tree species will be selected 
accordingly. In addition to tree species, herbaceous plants will also be used due to their high 
coverage percentages.  
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B.  DETERMINATION OF HYDROLOGICAL, ECOLOGICAL AND 
GEOMORPHOLOGIC IMPACTS OF THE PROJECT 
 

B.1. Exhibition of impacts of the planned HEPP project on flora and fauna 
elements, geomorphologic structure and hydrological system, which are identified in 
the first stage 
 

Potential impacts of Alpaslan II Dam and HEPP Project on terrestrial flora and fauna 
elements, and mitigation measures to be taken to minimize these are presented in Section 
B.2. Impacts of the project on the hydrological system are given in Section A.3, and 
calculations regarding environmental flow are presented in Chapter C.  

 
 
B.2. Identification of separate protection measures for construction and 

operation phases of the project, for ecosystem to be affected by the planned HEPP 
project , and related flora and fauna 
 

B.2.1. Potential impacts on terrestrial flora and fauna, and measures to be 
taken 

 
As a result of field studies carried out in the area, 257 flora species belonging to 51 

families were identified. 13 of these species are endemic. Considering that 34% of Turkish 
flora is endemic, endemizm rate of the area is quite low. However, when endemizm rate of 
Eastern Anatolia plants are evaluated, the outcome is as expected. Since Eastern Anatolia 
Region of Turkey has low habitat diversity, the endemizm rates are quite low in general. 
Endemic species in this region are concentrated mostly at high mountainous areas. Species 
of steppe habitat, on the other hand, have very low endemizm rates. There are 4 regional 
endemic species identified in the area. These are; Ferula huber-morathii Pesmen (EN), 
Cirsium yildizianum Arabacı & Dirmanci (EN), Centaurea fenzlii Reichardt (VU) and 
Verbascum macrosepalum Boiss. & Kotschy ex Murb. (VU). These species are mostly 
distributed within the steppe habitat within the project area. Looking at the vertical 
distribution of these species, some of the populations will be inundated. However, some 
other populations will be left above the water level. Other endemic species identified in the 
area are widespread species and their IUCN threat category is “LC: Least Concern”.  

 
Seeds of especially regionally endemic species will be collected from the project 

area. These seeds will be both sent to the gene bank, and also planted at heights above the 
water elevation. This way population that would be lost due to habitat loss would recover in a 
short time. Cirsium yildizianum is one of the species that is widespread in the area that 
would be inundated. However, this species, which has not been published yet, is also 
widespread in steppe habitats above the dam site.  

 
It is inevitable for flora and fauna species to be adversely impacted by the project due 

to the loss of habitat that would be caused by intense construction activities and permanent 
facilities to be built. However, the presence of alternative habitats for fauna species within 
the vicinity of the project area, most species having high mobility, and the fact that the area 
is mostly utilized by fauna species for roaming and feeding, indicates that the degree of 
impacts might be low.  

 
There will be permanent habitat loss within areas where there would be permanent 

structures and hard surfaces during the construction and operation phases of the project. 
There will be also high levels of noise and light generated that would cause considerable 
disturbances on the ecosystems. With the establishment of facilities, some of the rocky 
areas as well as agricultural fields will be lost. However, these habitats are quite widespread 
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outside project activity areas, and also in alternative areas within the vicinity of the project 
area. This is another indicator that the impact on fauna groups would be low.  

 
Animals would be leaving the project area due to intense construction activities. In 

order to minimize impacts on especially underground and ground-nesting species, these 
species should be transferred to alternative areas during construction activities if they are 
encountered.  

 
Although some of the fauna species identified in the project area are considered in 

the IUCN categories, these area widespread species in Turkey and the entire western 
palearctic region. When faunistic study results are evaluated, due to the following reasons, 
impacts of the project were assessed to be rather low and localized: 

 
 The surroundings of the project activity area show similar habitat diversity 
 Fauna species considered within threat categories are widespread species 
 There are no endemic fauna species 
 
 
In addition due to noise levels that would be generated during construction 

activities, fauna species might temporarily leave the area. Alternative habitats that mammal 
and bird species would be expected to inhabit during construction activities are present 
within the vicinity of the project area. For those species that have limited mobility, which 
would be crashed under construction machinery, personnel who would be operating such 
machinery should be informed on the existence of these species in the area.  

 
Since the project area is located within the Eastern Anatolia Region of Turkey, it is 

appropriate for tree species that are widespread in the Iran-Turan phyto-geographic region. 
There will a dam reservoir that would be formed upon completion of the Alpaslan II Dam 
and HEPP Project. It would be possible to create a wonder of nature. For this purpose it 
would be appropriate to use pedunculate oak (Quercus robur subsp. pedunculiflora), which 
grows naturally in the area, for forestation purposes. Oak acorns will be collected before the 
onset of construction activities, and an appropriate number of saplings will be grown. Upon 
completion of construction activities, these saplings will be planted along the reservoir. In 
addition, narrow-leaved ash (Fraxinus angustifolia) can also used for this purpose. When 
these trees reach a certain height, the soil enriched in terms of its organic content, risk of 
erosion will be minimized and visually pleasant scenery will be formed. When the organic 
matter content in the soil reaches a certain level, Tulipa sintenisii species can be planted in 
openings within forested areas.  

 
When the organic content of the soil reaches a certain extent, Tulipa sintenisii 

species will be used at open spaces in areas that are forested. With landscaping projects to 
be prepared within the scope of the project areas that would be impacted due to project 
activities will be reinstated.  

 
With the formation of the reservoir, part of the terrestrial habitat will be changed into 

an aquatic habitat. This will result in changes in land use, and water and food chains. Some 
of the woodland, which provides a habitat for terrestrial fauna species and would be 
inundated, has already been disrupted through illegal deforestation, and formation of 
agricultural lands. However, since these areas will be inundated, the living habitats of certain 
mammal, reptile and bird species will be narrowed. Alternative habitats, that would 
potentially be used by impacted fauna species, in terms of their living and feeding habitats, 
like small mammals (rodents, etc.), reptiles (tortoises, lizards, etc.) and birds, are present 
both at higher elevations, and also within the vicinity of the project area.  
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While terrestrial fauna would be leaving areas that would be inundated, aquatic fauna 
will be developing in the area. Fauna species that live by lentic environments (amphibians, 
water snakes, etc.) will be positively impacted by the formation of the reservoir. Also, the 
dam reservoir will provide a suitable breeding, sheltering and feeding habitat for a number of 
bird species. This way, it would also be possible for migratory and predatory bird species to 
inhabit the area. During the migration season, with the presence of suitable lentic water 
habitats, it would be possible for the ornito-ecological significance of the area to increase. 
Similar situations have been observed at other dam reservoirs in our country. One of the 
positive impacts of a dam is the increase in fish populations in the reservoir, and this 
providing an additional income for local people.  

 
 

B.2.2. Potential impact on aquatic flora and fauna, and measures to be taken 
 
In terms of their environmental impacts, hydroelectric power plants are among the 

least harmful energy generation facilities. These facilities do not pose any air and water 
pollution and radioactive leakage threats. Therefore, it is important to analyze not the facility 
itself, but the basins they are constructed in.  

 
In general, hydroelectric power plants cause changes in the water regime, surface 

and groundwater quality and vegetation structure. Therefore, they might have positive or 
negative impacts on fish population and diversity. The transformation of a riverine habitat 
into a lentic one (as a result of dam construction) is mostly effective on not the fish species 
composition but fish growth.  

 
The following mitigation measures will be taken in order to minimize the potential 

impacts of the Alpaslan II Dam and HEPP Project on aquatic ecosystem and species: 
 
 In order not to adversely impact the species in the area, mitigation measures will 

be in place during construction and operation phases of the HEPP. In this scope, 
water pollution will be prevented during the construction phase considering 
biological and ecological characteristics of fish. Especially during the breeding 
season of fish species (April-July), continuous water flow will be maintained.  
 

 After the formation of the reservoir, the required physical conditions will be 
maintained for fish species (Minimum values for species of Cyprinidae family: 
Water depth: 15 cm, Flow rate: 0.20 m/sec, Dissolved oxygen< 5 mg/l) (Cows and 
Welcomme, 1998). 
 

 Water temperature is one of the most important factors impacting the life in 
aquatic ecosystems. Increase in temperature speed up the fish metabolism, and 
age of sexual maturity decreases. In addition, temperature affects species 
distribution, feeding, spawning and general behavior. Most species of Cyprinidae 
(Minnow family) stop feeding behavior when the temperature drops under 8-10ºC, 
and start breeding at temperatures above 15ºC (Nikolskii, 1963).  
 

 One of the water quality parameters that would be periodically monitored is pH, 
which is an indicator of acidic and basic characteristics of water. It is very 
important in terms of fish life and productivity. Freshwater fish usually prefer pH 
levels between 6.5 and 8.5.  
 

 Dissolved oxygen (DO) is another parameter that is recommended to be 
continuously monitored. It is quite important for organisms that are dependent on 
aerobic metabolism. Amount of dissolved oxygen decreases with decreasing 
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temperature and organic matter concentrations. It increases with increasing air 
pressure (Yaramaz, 1992). In addition, factors like salinity and flow rate also 
affect amount of dissolved oxygen (Wetzel, 1983). Bremond et Vuichard (1973), 
states that for Cyprinidae to survive in a habitat the dissolved oxygen 
concentration should be at least 5 mg/l. 
 

 Electrical conductivity (EC) value, which defines the electrical transmission 
capability of water ions, changes with salt density in the water. As salinity in water 
increases, electricity conductivity increases (Wetzel, 1989). Therefore, it is 
another parameter to be monitored during especially construction period of 
HEPP. Besides, Bremond et Vuichard (1973) states that electrical conductivity is 
an indicator of dissolved matter and fluctuates between 150 and 750 µS/cm in 
inland waters suitable for fish species. When it reaches a concentration of 3000 
µS/cm, it causes disruption of ecological balance in water.   

 
Since the HEPP will cause changes in water flow, there will also be habitat changes. 

Assessing this situation in terms of aquatic organisms: 
 

 This would mean that habitats for algae will diminish, and there will be new 
habitats formed. Instead of riverine algae, there will be free living phytoplanktonic 
organisms dominant in the lentic environment. Those forms on sediment, rocks 
and plants will continue to exist within the lentic environment. Increasing 
phytoplanktonic organisms will constitute a food source for zooplanktonic 
organisms. In general, there will not be an adverse impact on freshwater algae 
flora since algae will be able to continue their populations within the reservoir 
system.  
 

 The stagnant water formation at the reservoir area will provide suitable living 
habitats for zooplanktonic organisms. Increase in phytoplanktons will positively 
impact zooplanktons, both in terms of density and also species diversity. 
Zooplanktonic organisms, which have limited diversity and population density in 
streams and rivers of the region, will be represented by a high number of species 
and density. As a result, the planned activity will provide optimum conditions for 
zooplanktonic organisms.  

 
 Some of the benthic organism might leave the reservoir area, where the riverine 

habitat will be transformed into a lentic one. On the contrary, some other benthic 
organisms will become dominant. These species prefer to live in deep habitats 
that are densely silted with sedimentation. This way, it would add to the biological 
diversity to have benthic species that are adapted to the riverine habitat to the 
downstream of the HEPP, and also those species that are adapted to the lentic 
system.  
 

 Increase in planktonic species, which constitute nutrition for fish species, would 
result in a positive impact on the growth of lentic fish species.  

 
 Another factor that would contribute to the increase in biological diversity in the 

region would be formation of a lentic water habitat with the reservoir, and riverine 
habitats at the downstream. These two habitats will have different species 
compositions.  
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Due to the nature of Alpaslan II Dam and HEPP, during the water impoundment 
period, at the high flow season, which also covers the breeding season of fish species, the 
following rate should be considered: Q_can= 27.0 m3/s (Q_Can/YOA (%)=19.6), and during 
low flow season the rate should be kept at Q_can= 18.5 m3/s (Q_Can/YOA (%)=13.4). 

 
In general, fish species inhabiting streams, rivers and/or creeks migrate from 

downstream to upstream in order for breeding and wintering. In order not to prevent existing 
fish species from breeding, there should be fish passes constructed at the dam and HEPP, 
and a “Transfer Station” is recommended to prevent formation of subpopulations. Details on 
fish passes and transfer station are given in Section A.9. 

 
 
B.3. Identification of special status areas within the project area and its 

surroundings, distances to these areas, and evaluation of project impacts on these 
areas 

 
During surveys carried out for conservation areas, all areas defined by law and 

regulations, and are protected like cultural and natural areas with special features and/or 
resources, national parks, natural habitats, protected habitats, genetic reserves, limited 
development areas (touristic sites), were evaluated.  

 
According to the Provincial Environmental Status Report, the following are the 

wetlands located within the Mus provincial boundaries that are protected by Regional 
Environmental Commission Decision: 

 
 Buyuk Hamurpet Lake 
 Kucuk Hamurpet Lake 
 Hacli Lake  
 Kaz Lake 
 Degerli Lake 
 Kumlukiyi Lake 
 Yurttutan Kuru Lake 
 Korkut Sazlikbasi  
 Değerli Golu 
 Kumlukıyı Golu 
 Yurttutan Kuru Golu 
 Korkut Sazlikbasi Marsh 
 Merkez Bostankent Marsh 
 Merkez Kiyi Marsh 
 Bulanik Sorgol Marsh 
 
 
These wetlands are not located within the project area. The nearest of these 

wetlands to the dam lake area is Kucuk Hamurpet Lake and Kumlukiyi Lake. The distance 
between Kucuk Hamurpet Lake and the dam lake area is about 8.5 km, and Kumlukiyi Lake 
is at a distance of about 2 km.  

 
Construction and operation phases of the project will comply with the Regulation on 

Conservation of Wetlands (Official Gazette; Date: May 17, 2005, No: 25818). 
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B.4. Special statuses to be considered in the assessment and related 
legislative framework 
 

The assessments made within the scope of Alpaslan II Dam and HEPP Project 
Ecosystem Assessment Report, on ecosystem within the project area and its surroundings, 
natural areas, conservation areas and species, were made in accordance with the legislation 
listed below: 

 
 Law on National Parks, Law No.2873 (National Park, Nature Park, Nature 

Conservation Area, Natural Monument)  
 Law on Terrestrial Hunting, Law No. 4915 (Wildlife Development Area, Wildlife 

Conservation Area, Bio-genetic Reserve) 
 Wetlands included in Ramsar Convention 
 Regulation on Conservation of Wetlands 

 
 

B.5. Assessment of cumulative impacts considering other HEPP projects at the 
upstream and downstream, besides individual impacts of the project that is submitted 
 

There are existing projects in Murat River basin, implemented for the purpose of 
irrigation, energy generation and utilization of drinking-potable water, at the upstream and 
downstream of Alpaslan II Dam. Since water use would impact Alpaslan II Dam energy 
production rate, upstream projects were analyzed one by one. Alpaslan II Dam water supply 
charts were formed with the assumption that all upstream projects might be in operation. In 
this respect, Alpaslan I Dam located at the upstream of Alpaslan II Dam was considered in 
the assessments.   

 
The Water Use Rights Report (2011), which ENERJISA had prepared according to 

the standards of General Directorate of State Hydraulic Works (Turkish acronym DSI), and 
DSI 17th Regional Directorate approved, identified the existing irrigation channels of Arincik 
Regulator. Besides, it was identified that irrigation is carried out in Akpinar and Kiyibasi 
villages with water that is provided through a motor-pump from Murat River. However, 
construction of Alpaslan II Dam will not adversely impact these irrigation practices since 
there will not be continuous impoundment. Water will be left back into the riverbed following 
energy generation.  

 
According to the evaluations made in the Feasibility Report, water that will be run 

through the turbines would be enough to meet the irrigation demands of Mus Plain. 
However, if Alpaslan II Dam is operated at its maximum flow rate, less water would be 
released during periods when water is collected at the upstream. It has been mentioned in 
the Feasibility Report that apart from the operational flow, essential amounts of 
environmental flow and irrigation water will be released downstream. In the same report, 
environmental flow rate was determined as 13.00 m3/s, which is the 10% of the average of 
the last 10 years flow rates. Considering the environmental flow and irrigation water demand, 
two large and two small turbines have been planned to be used within the scope of the 
project. Project flow rates for the large units would be 136 m3/s and for smaller units it would 
be 36 m3/s.  

 
Since drinking and other domestic water need of the nearby settlements are supplied 

from local resources, the planned project would not have any adverse impacts on water use. 
Since downstream agricultural land will have continuous irrigation water upon completion of 
the project, this is also expected not to cause any problems. It would be required to release 
adequate amount of minimum flow, so that the aquatic habitat is not adversely affected along 
the riverbed.  
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C. DETERMINATION OF THE ENVIRONMENTAL FLOW 
 
C.1. Study methodology 
 
The approach that was used within the scope of this study in order to determine the 

appropriate environmental flow (QEF_e) value while considering quality and quantity of 
available data is as the following: As a result of hydrobiological surveys carried out at the 
downstream of Alpaslan II Dam, the minimum water depth for fish species in the river was 
identified as 0.15 m and minimum current velocity as 0.20 m/s (Table C.1). Then, based on 
measurements carried out for the selected river cross-section, hydrological characteristics 
like current velocity, rate, etc. for the riverbed were determined for different water depths. In 
modellin studies, the largest cross-section of the riverbed at the downstream of the dam 
were used. Hydraulic values (eg. Current velocity, flow rate, wetted perimeter, current area, 
width, etc.) obtained through modeling were compared to demands of aquatic habitat.In the 
next step, base-flow variations were analyzed in terms of long-term monthly average and 
minimum flows, and high flow (rainy season) and low flow (dry season) monthly average flow 
rates were determined. Consequently, flow duration and minimum flows were analyzed, 
which was followed by determination of flow rates corresponding to Montana method various 
criteria (Tennant, 1976), taking long-term flow rate observations into consideration. 
Continuity of these with the natural flow was also analyzed. At the end of this chapter, as a 
result of these evaluations, hydrogeological data and field observations, environmental flow 
rate values that would be released during high flow and low flow seasons were 
recommended.  

 
 

 Table C.1. Minimum Water Depth (m) and Flow Rate (m/s) for Fish Species Identified in the Project Area 
 

Fish Species 
Minimum Depth of Inhabitance 

(m) 
Minimum Flow Rate of 

Inhabitance (m/sn) 
Acanthobrama marmid 0.15 0.15 

Alburnoides bipunctatus 0.15 0.20 

Alburnus mossulensis 0.15 0.20 

Barbus lacerta 0.15 0.20 

Capoeta umbla 0.10 0.20 

Capoeta trutta 0.15 0,20 

Chondrostoma regium 0.15 0,20 

Garra rufa 0.10 0.15 

Luciobarbus mystaceus 0.15 0.20 

Squalius cephalus 0.15 0.20 

Oxynemacheilus argyrograma 0.10 0.15 

Oxynemacheilus euphraticus 0.10 0.15 

Glyptothorax kurdistanicus 0.15 0.20 

 
 

C.2. Wetted perimeter method calculations  
 
In hydraulic model calculations for Alpaslan II Dam downstream typical river cross-

section, river cross-section characteristics shown in Figure C.1 and Figure C.2 were used. 
Based on field surveys carried out in June of 2011, maximum water depth at the riverbed is 
1.30 m, flow section surface width is 105 m, and current velocity at water surface is 1.36 m/s. 
It was assumed that the average current velocity is 80% (1.09 m/s) of this value. Considering 
the average curren velocity and bed geometry, flow rate at the time of observation was 
predicted to be at a level of 36 m3/s. Riverbed material consists of the following: 25% large 
blocks (>250 mm), 25% blocks (64-250 mm), 65% gravel (16-64 mm) and 5% sand (<16 
mm). According to the field observations water surface inclination was determined as 0.0015 
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for low and high flows. It was assumed that this value does not change for low and high 
flows below the flood base threshold level.  

 
Considering the objective of the study, calculations were only made for the section 

that is below the riverbed flood base threshold level. Manning roughness coefficient, which 
was corrected using correction factors determined by considering riverbed characteristics, 
was predicted to be 0.030 (Table C.2). Hydraulic modeling studies were carried out for the n 
value and cross-section geometry selected on-site. In model sensitivity analyses, it was 
assumed that the ne value might have a +/-10 error.  

 
 
Table C.2. Manning Roughness Coefficient (n) Correction Factors for the Downstream of Alpaslan II Dam 
 

Faktor Tanım Ortalama Değer 
Nb Cakıl-İri Cakıl 0.025 
n1 Az 0.001 
n2 Nadiren değisen 0.001 
n3 İhmal edilebiir 0.001 
n4 Az 0.001 
M Az 1.05 
N - 0.030 

 

 
 

Figure C.1. General View of Alpaslan II Dam Typical Riverbed 

 
Figure C.2. “Normal” Stream Cross-Section Geometry Used in Alpaslan II Dam Downstream Hydraulic Model 

Calculations   
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Hydraulic model calculation results are given in Table C.3, depth-flow rate and flow 
rate-wetted perimeter relations are shown in Figure C.3 and Figure C.4. For the calibration of 
the model, the current velocity of 1.09 m/s, which was defined for the related maximum 
depth (1.30 m) during field observations, was used. The model calculations, which were 
done using riverbed geometry observed on-site, and n value (0.030) that fits the riverbed 
conditions, yielded an average current velocity of 1.03 m/s for a water depth of 1.30 m. This 
value indicates that the field observations are line with the model to an acceptable extent. 
The flow rate value (77.21 m3/s) obtained as a result of the model is also compatible with the 
selected riverbed geometry and average current velocity observed on-site.  

 
 

 
 

Figure C.3. Level-Flow Relationship Defined for Normal Bed Geometry and n Value as a Result of Alpaslan II Dam 
Downstream Riverbed Wetted Parameter Hydraulic Model Calculations 

 

 
 

Figure C.4. Flow Rate-Hydraulic Radius Relationship for Normal Bed Geometry and n Value as a Result of Alpaslan II Dam 
Downstream Riverbed Wetted Perimeter Hydraulic sero Calculations 

 

 
C.3. Sensitivity analyses 
 

In order to determine the uncertainty in the model geometry and n value used in the 
above calculations, the same calculations were repeated when the n value and riverbed 
geometry (Normal) is increased for 10% (Normal +10%), and decreased for 10% (Normal-
10%) (Table C.3 and C.4). With this approach, in the calculations it was assumed that the 
river inclination (0.0015) was representing the region, and did not show any significant 
spatial variation. For maximum water depth (1.30 m), which was observed using different 
input values, the calculated flow values were 77.21 m3/s (normal), 69.89 m3/s (normal+%10 
ve 85.45 m3/s (normal-%10). Average current velocities corresponding to these flow values 
are also compatible with the value observed on-site. 
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Table C.3. Hydraulic Model Results for Selected Average n and Streambed Geometrical Values (Normal) for the 
Downstream of Alpaslan II Dam 
 

Depth 
(m) 

Area 
(m2) 

Wetted 
Perimeter 

(m) 

Width 
(m) 

R 
(m) 

D_hid 
(m) 

n 

Average 
Current 
Velocity 

(m/s) 

Flow Rate 
(m3/s) 

0.01 0.05 5.770 5.770 0.01 0.010 0.030 0.06 0.00 

0.02 0.12 6.530 6.530 0.02 0.020 0.030 0.09 0.01 

0.03 0.18 7.300 7.300 0.03 0.030 0.030 0.11 0.02 

0.04 0.26 8.070 8.070 0.03 0.030 0.030 0.13 0.03 

0.05 0.35 8.840 8.840 0.04 0.040 0.030 0.15 0.05 

0.06 0.44 9.610 9.610 0.05 0.050 0.030 0.17 0.07 

0.07 0.54 10.380 10.380 0.05 0.050 0.030 0.18 0.10 

0.08 0.65 11.150 11.150 0.06 0.060 0.030 0.19 0.13 

0.09 0.76 11.920 11.920 0.06 0.060 0.030 0.21 0.16 

0.10 0.88 12.690 12.690 0.07 0.070 0.030 0.22 0.19 

0.11 1.01 13.460 13.450 0.08 0.080 0.030 0.23 0.23 

0.12 1.15 14.230 14.220 0.08 0.080 0.030 0.24 0.28 

0.13 1.30 15.000 14.990 0.09 0.090 0.030 0.25 0.33 

0.14 1.45 15.770 15.760 0.09 0.090 0.030 0.26 0.38 

0.15 1.61 16.530 16.530 0.10 0.100 0.030 0.27 0.44 

0.16 1.78 17.300 17.300 0.10 0.100 0.030 0.28 0.51 

0.17 1.96 18.070 18.070 0.11 0.110 0.030 0.29 0.58 

0.18 2.14 18.840 18.840 0.11 0.110 0.030 0.30 0.65 

0.19 2.34 19.610 19.610 0.12 0.120 0.030 0.31 0.73 

0.20 2.54 20.380 20.380 0.12 0.120 0.030 0.32 0.82 

0.21 2.74 21.150 21.150 0.13 0.130 0.030 0.33 0.91 

0.22 2.96 21.920 21.920 0.14 0.140 0.030 0.34 1.01 

0.23 3.18 22.690 22.680 0.14 0.140 0.030 0.35 1.11 

0.24 3.41 23.460 23.450 0.15 0.150 0.030 0.36 1.22 

0.25 3.65 24.230 24.220 0.15 0.150 0.030 0.37 1.34 

0.26 3.90 25.000 24.990 0.16 0.160 0.030 0.38 1.46 

0.27 4.15 25.770 25.760 0.16 0.160 0.030 0.38 1.59 

0.28 4.41 26.540 26.530 0.17 0.170 0.030 0.39 1.73 

0.29 4.68 27.310 27.300 0.17 0.170 0.030 0.40 1.87 

0.30 4.96 28.080 28.070 0.18 0.180 0.030 0.41 2.02 

0.31 5.24 28.850 28.840 0.18 0.180 0.030 0.42 2.18 

0.32 5.54 29.620 29.610 0.19 0.190 0.030 0.42 2.34 

0.33 5.84 30.390 30.380 0.19 0.190 0.030 0.43 2.52 

0.34 6.14 31.150 31.150 0.20 0.200 0.030 0.44 2.69 

0.35 6.46 31.920 31.920 0.20 0.200 0.030 0.45 2.88 

0.36 6.78 32.690 32.680 0.21 0.210 0.030 0.45 3.08 

0.37 7.11 33.460 33.450 0.21 0.210 0.030 0.46 3.28 

0.38 7.45 34.230 34.220 0.22 0.220 0.030 0.47 3.49 

0.39 7.80 35.000 34.990 0.22 0.220 0.030 0.48 3.71 

0.40 8.15 35.770 35.760 0.23 0.230 0.030 0.48 3.94 

0.41 8.51 36.540 36.530 0.23 0.230 0.030 0.49 4.17 

0.42 8.88 37.310 37.300 0.24 0.240 0.030 0.50 4.42 

0.43 9.26 38.080 38.070 0.24 0.240 0.030 0.50 4.67 

0.44 9.64 38.850 38.840 0.25 0.250 0.030 0.51 4.93 

0.45 10.03 39.620 39.610 0.25 0.250 0.030 0.52 5.20 

0.46 10.43 40.390 40.380 0.26 0.260 0.030 0.53 5.48 
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Table C.3. Hydraulic Model Results for Selected Average n and Streambed Geometrical Values (Normal) for the 
Downstream of Alpaslan II Dam (Continued) 

 

Depth 
(m) 

Area 
(m2) 

Wetted 
Perimeter 

(m) 

Width 
(m) 

R 
(m) 

D_hid 
(m) 

n 

Average 
Current 
Velocity 

(m/s) 

Flow Rate 
(m3/s) 

0.47 10.84 41.160 41.150 0.26 0.260 0.030 0.53 5.77 

0.48 11.26 41.930 41.920 0.27 0.270 0.030 0.54 6.07 

0.49 11.68 42.700 42.680 0.27 0.270 0.030 0.55 6.37 

0.50 12.11 43.470 43.450 0.28 0.280 0.030 0.55 6.69 

0.51 12.55 44.240 44.220 0.28 0.280 0.030 0.56 7.02 

0.52 13.00 45.010 44.990 0.29 0.290 0.030 0.57 7.35 

0.53 13.45 45.780 45.760 0.29 0.290 0.030 0.57 7.70 

0.54 13.91 46.540 46.530 0.30 0.300 0.030 0.58 8.05 

0.55 14.38 47.310 47.300 0.30 0.300 0.030 0.59 8.42 

0.56 14.86 48.080 48.070 0.31 0.310 0.030 0.59 8.79 

0.57 15.34 48.850 48.840 0.31 0.310 0.030 0.60 9.18 

0.58 15.83 49.620 49.610 0.32 0.320 0.030 0.60 9.57 

0.59 16.33 50.390 50.380 0.32 0.320 0.030 0.61 9.98 

0.60 16.84 51.160 51.150 0.33 0.330 0.030 0.62 10.40 

0.61 17.36 51.930 51.920 0.33 0.330 0.030 0.62 10.82 

0.62 17.88 52.700 52.680 0.34 0.340 0.030 0.63 11.26 

0.63 18.41 53.470 53.450 0.34 0.340 0.030 0.64 11.71 

0.64 18.95 54.240 54.220 0.35 0.350 0.030 0.64 12.17 

0.65 19.49 55.010 54.990 0.35 0.350 0.030 0.65 12.64 

0.66 20.05 55.780 55.760 0.36 0.360 0.030 0.65 13.12 

0.67 20.61 56.550 56.530 0.36 0.360 0.030 0.66 13.62 

0.68 21.18 57.320 57.300 0.37 0.370 0.030 0.67 14.12 

0.69 21.76 58.090 58.070 0.37 0.370 0.030 0.67 14.64 

0.70 22.34 58.860 58.840 0.38 0.380 0.030 0.68 15.16 

0.71 22.93 59.630 59.610 0.38 0.380 0.030 0.68 15.70 

0.72 23.53 60.400 60.380 0.39 0.390 0.030 0.69 16.25 

0.73 24.14 61.160 61.150 0.39 0.390 0.030 0.70 16.82 

0.74 24.75 61.930 61.920 0.40 0.400 0.030 0.70 17.39 

0.75 25.38 62.700 62.680 0.40 0.400 0.030 0.71 17.98 

0.76 26.01 63.470 63.450 0.41 0.410 0.030 0.71 18.58 

0.77 26.65 64.240 64.220 0.41 0.410 0.030 0.72 19.19 

0.78 27.29 65.010 64.990 0.42 0.420 0.030 0.73 19.81 

0.79 27.95 66.670 66.650 0.42 0.420 0.030 0.73 20.27 

0.80 28.63 68.340 68.320 0.42 0.420 0.030 0.72 20.75 

0.81 29.32 70.000 69.980 0.42 0.420 0.030 0.72 21.25 

0.82 30.03 71.670 71.650 0.42 0.420 0.030 0.72 21.77 

0.83 30.75 73.340 73.320 0.42 0.420 0.030 0.73 22.30 

0.84 31.49 75.000 74.980 0.42 0.420 0.030 0.73 22.86 

0.85 32.25 76.440 76.410 0.42 0.420 0.030 0.73 23.49 

0.86 33.02 77.860 77.840 0.42 0.420 0.030 0.73 24.13 

0.87 33.81 79.290 79.270 0.43 0.430 0.030 0.73 24.79 

0.88 34.61 80.720 80.700 0.43 0.430 0.030 0.74 25.47 

0.89 35.42 82.150 82.130 0.43 0.430 0.030 0.74 26.17 

0.90 36.25 83.580 83.560 0.43 0.430 0.030 0.74 26.89 

0.91 37.09 85.010 84.990 0.44 0.440 0.030 0.74 27.63 

0.92 37.94 85.780 85.760 0.44 0.440 0.030 0.75 28.52 
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Table C.3. Hydraulic Model Results for Selected Average n and Streambed Geometrical Values (Normal) for the 
Downstream of Alpaslan II Dam (Continued) 

 

Depth 
(m) 

Area 
(m2) 

Wetted 
Perimeter 

(m) 

Width 
(m) 

R 
(m) 

D_hid 
(m) 

n 

Average 
Current 
Velocity 

(m/s) 

Flow Rate 
(m3/s) 

0.93 38.81 86.550 86.530 0.45 0.450 0.030 0.76 29.43 

0.94 39.67 87.320 87.300 0.45 0.450 0.030 0.77 30.36 

0.95 40.55 88.090 88.070 0.46 0.460 0.030 0.77 31.30 

0.96 41.44 88.860 88.840 0.47 0.470 0.030 0.78 32.26 

0.97 42.33 89.630 89.610 0.47 0.470 0.030 0.79 33.24 

0.98 43.23 90.400 90.380 0.48 0.480 0.030 0.79 34.23 

0.99 44.14 91.170 91.150 0.48 0.480 0.030 0.80 35.23 

1.00 45.05 91.940 91.920 0.49 0.490 0.030 0.80 36.25 

1.01 45.97 92.710 92.680 0.50 0.500 0.030 0.81 37.29 

1.02 46.90 93.480 93.450 0.50 0.500 0.030 0.82 38.35 

1.03 47.84 94.250 94.220 0.51 0.510 0.030 0.82 39.42 

1.04 48.79 95.020 94.990 0.51 0.510 0.030 0.83 40.51 

1.05 49.74 95.410 95.380 0.52 0.520 0.030 0.84 41.72 

1.06 50.70 95.790 95.770 0.53 0.530 0.030 0.85 42.95 

1.07 51.66 96.180 96.150 0.54 0.540 0.030 0.86 44.19 

1.08 52.62 96.560 96.530 0.54 0.550 0.030 0.86 45.45 

1.09 53.59 96.950 96.920 0.55 0.550 0.030 0.87 46.73 

1.10 54.56 97.330 97.300 0.56 0.560 0.030 0.88 48.02 

1.11 55.53 97.720 97.690 0.57 0.570 0.030 0.89 49.33 

1.12 56.51 98.100 98.070 0.58 0.580 0.030 0.90 50.66 

1.13 57.49 98.490 98.460 0.58 0.580 0.030 0.90 52.00 

1.14 58.48 98.870 98.840 0.59 0.590 0.030 0.91 53.35 

1.15 59.47 99.260 99.230 0.60 0.600 0.030 0.92 54.73 

1.16 60.47 99.640 99.610 0.61 0.610 0.030 0.93 56.11 

1.17 61.46 100.030 100.000 0.61 0.610 0.030 0.94 57.52 

1.18 62.47 100.410 100.380 0.62 0.620 0.030 0.94 58.94 

1.19 63.47 100.800 100.770 0.63 0.630 0.030 0.95 60.37 

1.20 64.48 101.180 101.150 0.64 0.640 0.030 0.96 61.82 

1.21 65.49 101.570 101.540 0.64 0.650 0.030 0.97 63.29 

1.22 66.51 101.960 101.920 0.65 0.650 0.030 0.97 64.77 

1.23 67.53 102.340 102.310 0.66 0.660 0.030 0.98 66.27 

1.24 68.56 102.730 102.690 0.67 0.670 0.030 0.99 67.79 

1.25 69.59 103.110 103.070 0.67 0.680 0.030 1.00 69.32 

1.26 70.62 103.500 103.460 0.68 0.680 0.030 1.00 70.87 

1.27 71.66 103.880 103.840 0.69 0.690 0.030 1.01 72.43 

1.28 72.70 104.270 104.230 0.70 0.700 0.030 1.02 74.01 

1.29 73.74 104.650 104.610 0.70 0.700 0.030 1.03 75.60 

1.30 74.79 105.040 105.000 0.71 0.710 0.030 1.03 77.21 
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Table C.4. Hydraulic Model Results for 10% Decrease in n Value Selected for the Downstream of Alpaslan II Dam  
 

Depth 
(m) 

Area 
(m2) 

Wetted 
Perimeter 

(m) 

Width 
(m) 

R 
(m) 

D_hid 
(m) 

n 

Average 
Current 
Velocity 

(m/s) 

Flow Rate 
(m3/s) 

0.01 0.05 5.770 5.770 0.01 0.010 0.027 0.06 0.00 

0.02 0.12 6.530 6.530 0.02 0.020 0.027 0.10 0.01 

0.03 0.18 7.300 7.300 0.03 0.030 0.027 0.12 0.02 

0.04 0.26 8.070 8.070 0.03 0.030 0.027 0.15 0.04 

0.05 0.35 8.840 8.840 0.04 0.040 0.027 0.17 0.06 

0.06 0.44 9.610 9.610 0.05 0.050 0.027 0.18 0.08 

0.07 0.54 10.380 10.380 0.05 0.050 0.027 0.20 0.11 

0.08 0.65 11.150 11.150 0.06 0.060 0.027 0.22 0.14 

0.09 0.76 11.920 11.920 0.06 0.060 0.027 0.23 0.17 

0.10 0.88 12.690 12.690 0.07 0.070 0.027 0.24 0.22 

0.11 1.01 13.460 13.450 0.08 0.080 0.027 0.26 0.26 

0.12 1.15 14.230 14.220 0.08 0.080 0.027 0.27 0.31 

0.13 1.30 15.000 14.990 0.09 0.090 0.027 0.28 0.37 

0.14 1.45 15.770 15.760 0.09 0.090 0.027 0.29 0.43 

0.15 1.61 16.530 16.530 0.10 0.100 0.027 0.30 0.49 

0.16 1.78 17.300 17.300 0.10 0.100 0.027 0.32 0.56 

0.17 1.96 18.070 18.070 0.11 0.110 0.027 0.33 0.64 

0.18 2.14 18.840 18.840 0.11 0.110 0.027 0.34 0.72 

0.19 2.34 19.610 19.610 0.12 0.120 0.027 0.35 0.81 

0.20 2.54 20.380 20.380 0.12 0.120 0.027 0.36 0.91 

0.21 2.74 21.150 21.150 0.13 0.130 0.027 0.37 1.01 

0.22 2.96 21.920 21.920 0.14 0.140 0.027 0.38 1.12 

0.23 3.18 22.690 22.680 0.14 0.140 0.027 0.39 1.24 

0.24 3.41 23.460 23.450 0.15 0.150 0.027 0.40 1.36 

0.25 3.65 24.230 24.220 0.15 0.150 0.027 0.41 1.49 

0.26 3.90 25.000 24.990 0.16 0.160 0.027 0.42 1.62 

0.27 4.15 25.770 25.760 0.16 0.160 0.027 0.43 1.77 

0.28 4.41 26.540 26.530 0.17 0.170 0.027 0.43 1.92 

0.29 4.68 27.310 27.300 0.17 0.170 0.027 0.44 2.08 

0.30 4.96 28.080 28.070 0.18 0.180 0.027 0.45 2.25 

0.31 5.24 28.850 28.840 0.18 0.180 0.027 0.46 2.42 

0.32 5.54 29.620 29.610 0.19 0.190 0.027 0.47 2.60 

0.33 5.84 30.390 30.380 0.19 0.190 0.027 0.48 2.79 

0.34 6.14 31.150 31.150 0.20 0.200 0.027 0.49 2.99 

0.35 6.46 31.920 31.920 0.20 0.200 0.027 0.50 3.20 

0.36 6.78 32.690 32.680 0.21 0.210 0.027 0.50 3.42 

0.37 7.11 33.460 33.450 0.21 0.210 0.027 0.51 3.64 

0.38 7.45 34.230 34.220 0.22 0.220 0.027 0.52 3.88 

0.39 7.80 35.000 34.990 0.22 0.220 0.027 0.53 4.12 

0.40 8.15 35.770 35.760 0.23 0.230 0.027 0.54 4.37 

0.41 8.51 36.540 36.530 0.23 0.230 0.027 0.54 4.64 

0.42 8.88 37.310 37.300 0.24 0.240 0.027 0.55 4.91 

0.43 9.26 38.080 38.070 0.24 0.240 0.027 0.56 5.19 

0.44 9.64 38.850 38.840 0.25 0.250 0.027 0.57 5.48 

0.45 10.03 39.620 39.610 0.25 0.250 0.027 0.58 5.78 

0.46 10.43 40.390 40.380 0.26 0.260 0.027 0.58 6.09 
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Table C.4. Hydraulic Model Results for 10% Decrease in n Value Selected for the Downstream of Alpaslan II Dam 
(Continued) 
 

Depth 
(m) 

Area 
(m2) 

Wetted 
Perimeter 

(m) 

Width 
(m) 

R 
(m) 

D_hid 
(m) 

n 

Average 
Current 
Velocity 

(m/s) 

Flow Rate 
(m3/s) 

0.47 10.84 41.160 41.150 0.26 0.260 0.027 0.59 6.41 

0.48 11.26 41.930 41.920 0.27 0.270 0.027 0.60 6.74 

0.49 11.68 42.700 42.680 0.27 0.270 0.027 0.61 7.08 

0.50 12.11 43.470 43.450 0.28 0.280 0.027 0.61 7.43 

0.51 12.55 44.240 44.220 0.28 0.280 0.027 0.62 7.79 

0.52 13.00 45.010 44.990 0.29 0.290 0.027 0.63 8.17 

0.53 13.45 45.780 45.760 0.29 0.290 0.027 0.64 8.55 

0.54 13.91 46.540 46.530 0.30 0.300 0.027 0.64 8.95 

0.55 14.38 47.310 47.300 0.30 0.300 0.027 0.65 9.35 

0.56 14.86 48.080 48.070 0.31 0.310 0.027 0.66 9.77 

0.57 15.34 48.850 48.840 0.31 0.310 0.027 0.66 10.20 

0.58 15.83 49.620 49.610 0.32 0.320 0.027 0.67 10.64 

0.59 16.33 50.390 50.380 0.32 0.320 0.027 0.68 11.09 

0.60 16.84 51.160 51.150 0.33 0.330 0.027 0.69 11.55 

0.61 17.36 51.930 51.920 0.33 0.330 0.027 0.69 12.02 

0.62 17.88 52.700 52.680 0.34 0.340 0.027 0.70 12.51 

0.63 18.41 53.470 53.450 0.34 0.340 0.027 0.71 13.01 

0.64 18.95 54.240 54.220 0.35 0.350 0.027 0.71 13.52 

0.65 19.49 55.010 54.990 0.35 0.350 0.027 0.72 14.04 

0.66 20.05 55.780 55.760 0.36 0.360 0.027 0.73 14.58 

0.67 20.61 56.550 56.530 0.36 0.360 0.027 0.73 15.13 

0.68 21.18 57.320 57.300 0.37 0.370 0.027 0.74 15.69 

0.69 21.76 58.090 58.070 0.37 0.370 0.027 0.75 16.26 

0.70 22.34 58.860 58.840 0.38 0.380 0.027 0.75 16.85 

0.71 22.93 59.630 59.610 0.38 0.380 0.027 0.76 17.45 

0.72 23.53 60.400 60.380 0.39 0.390 0.027 0.77 18.06 

0.73 24.14 61.160 61.150 0.39 0.390 0.027 0.77 18.69 

0.74 24.75 61.930 61.920 0.40 0.400 0.027 0.78 19.32 

0.75 25.38 62.700 62.680 0.40 0.400 0.027 0.79 19.98 

0.76 26.01 63.470 63.450 0.41 0.410 0.027 0.79 20.64 

0.77 26.65 64.240 64.220 0.41 0.410 0.027 0.80 21.32 

0.78 27.29 65.010 64.990 0.42 0.420 0.027 0.81 22.01 

0.79 27.95 66.670 66.650 0.42 0.420 0.027 0.81 22.52 

0.80 28.63 68.340 68.320 0.42 0.420 0.027 0.81 23.06 

0.81 29.32 70.000 69.980 0.42 0.420 0.027 0.81 23.61 

0.82 30.03 71.670 71.650 0.42 0.420 0.027 0.81 24.18 

0.83 30.75 73.340 73.320 0.42 0.420 0.027 0.81 24.78 

0.84 31.49 75.000 74.980 0.42 0.420 0.027 0.81 25.40 

0.85 32.25 76.440 76.410 0.42 0.420 0.027 0.81 26.10 

0.86 33.02 77.860 77.840 0.42 0.420 0.027 0.81 26.81 

0.87 33.81 79.290 79.270 0.43 0.430 0.027 0.81 27.55 

0.88 34.61 80.720 80.700 0.43 0.430 0.027 0.82 28.30 

0.89 35.42 82.150 82.130 0.43 0.430 0.027 0.82 29.08 

0.90 36.25 83.580 83.560 0.43 0.430 0.027 0.82 29.88 

0.91 37.09 85.010 84.990 0.44 0.440 0.027 0.83 30.70 

0.92 37.94 85.780 85.760 0.44 0.440 0.027 0.84 31.69 
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Table C.4. Hydraulic Model Results for 10% Decrease in n Value Selected for the Downstream of Alpaslan II Dam 
(Continued) 
 

Depth 
(m) 

Area 
(m2) 

Wetted 
Perimeter 

(m) 

Width 
(m) 

R 
(m) 

D_hid 
(m) 

n 

Average 
Current 
Velocity 

(m/s) 

Flow Rate 
(m3/s) 

0.47 10.84 41.160 41.150 0.26 0.260 0.027 0.59 6.41 

0.48 11.26 41.930 41.920 0.27 0.270 0.027 0.60 6.74 

0.49 11.68 42.700 42.680 0.27 0.270 0.027 0.61 7.08 

0.50 12.11 43.470 43.450 0.28 0.280 0.027 0.61 7.43 

0.51 12.55 44.240 44.220 0.28 0.280 0.027 0.62 7.79 

0.52 13.00 45.010 44.990 0.29 0.290 0.027 0.63 8.17 

0.53 13.45 45.780 45.760 0.29 0.290 0.027 0.64 8.55 

0.54 13.91 46.540 46.530 0.30 0.300 0.027 0.64 8.95 

0.55 14.38 47.310 47.300 0.30 0.300 0.027 0.65 9.35 

0.56 14.86 48.080 48.070 0.31 0.310 0.027 0.66 9.77 

0.57 15.34 48.850 48.840 0.31 0.310 0.027 0.66 10.20 

0.58 15.83 49.620 49.610 0.32 0.320 0.027 0.67 10.64 

0.59 16.33 50.390 50.380 0.32 0.320 0.027 0.68 11.09 

0.60 16.84 51.160 51.150 0.33 0.330 0.027 0.69 11.55 

0.61 17.36 51.930 51.920 0.33 0.330 0.027 0.69 12.02 

0.62 17.88 52.700 52.680 0.34 0.340 0.027 0.70 12.51 

0.63 18.41 53.470 53.450 0.34 0.340 0.027 0.71 13.01 

0.64 18.95 54.240 54.220 0.35 0.350 0.027 0.71 13.52 

0.65 19.49 55.010 54.990 0.35 0.350 0.027 0.72 14.04 

0.66 20.05 55.780 55.760 0.36 0.360 0.027 0.73 14.58 

0.67 20.61 56.550 56.530 0.36 0.360 0.027 0.73 15.13 

0.68 21.18 57.320 57.300 0.37 0.370 0.027 0.74 15.69 

0.69 21.76 58.090 58.070 0.37 0.370 0.027 0.75 16.26 

0.70 22.34 58.860 58.840 0.38 0.380 0.027 0.75 16.85 

0.71 22.93 59.630 59.610 0.38 0.380 0.027 0.76 17.45 

0.72 23.53 60.400 60.380 0.39 0.390 0.027 0.77 18.06 

0.73 24.14 61.160 61.150 0.39 0.390 0.027 0.77 18.69 

0.74 24.75 61.930 61.920 0.40 0.400 0.027 0.78 19.32 

0.75 25.38 62.700 62.680 0.40 0.400 0.027 0.79 19.98 

0.76 26.01 63.470 63.450 0.41 0.410 0.027 0.79 20.64 

0.77 26.65 64.240 64.220 0.41 0.410 0.027 0.80 21.32 

0.78 27.29 65.010 64.990 0.42 0.420 0.027 0.81 22.01 

0.79 27.95 66.670 66.650 0.42 0.420 0.027 0.81 22.52 

0.80 28.63 68.340 68.320 0.42 0.420 0.027 0.81 23.06 

0.81 29.32 70.000 69.980 0.42 0.420 0.027 0.81 23.61 

0.82 30.03 71.670 71.650 0.42 0.420 0.027 0.81 24.18 

0.83 30.75 73.340 73.320 0.42 0.420 0.027 0.81 24.78 

0.84 31.49 75.000 74.980 0.42 0.420 0.027 0.81 25.40 

0.85 32.25 76.440 76.410 0.42 0.420 0.027 0.81 26.10 

0.86 33.02 77.860 77.840 0.42 0.420 0.027 0.81 26.81 

0.87 33.81 79.290 79.270 0.43 0.430 0.027 0.81 27.55 

0.88 34.61 80.720 80.700 0.43 0.430 0.027 0.82 28.30 

0.89 35.42 82.150 82.130 0.43 0.430 0.027 0.82 29.08 

0.90 36.25 83.580 83.560 0.43 0.430 0.027 0.82 29.88 

0.91 37.09 85.010 84.990 0.44 0.440 0.027 0.83 30.70 

0.92 37.94 85.780 85.760 0.44 0.440 0.027 0.84 31.69 
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Table C.4. Hydraulic Model Results for 10% Decrease in n Value Selected for the Downstream of Alpaslan II Dam 
(Continued) 
 

Depth 
(m) 

Area 
(m2) 

Wetted 
Perimeter 

(m) 

Width 
(m) 

R 
(m) 

D_hid 
(m) 

n 

Average 
Current 
Velocity 

(m/s) 

Flow Rate 
(m3/s) 

0.93 38.81 86.550 86.530 0.45 0.450 0.027 0.84 32.70 

0.94 39.67 87.320 87.300 0.45 0.450 0.027 0.85 33.73 

0.95 40.55 88.090 88.070 0.46 0.460 0.027 0.86 34.78 

0.96 41.44 88.860 88.840 0.47 0.470 0.027 0.86 35.85 

0.97 42.33 89.630 89.610 0.47 0.470 0.027 0.87 36.93 

0.98 43.23 90.400 90.380 0.48 0.480 0.027 0.88 38.03 

0.99 44.14 91.170 91.150 0.48 0.480 0.027 0.89 39.15 

1.00 45.05 91.940 91.920 0.49 0.490 0.027 0.89 40.28 

1.01 45.97 92.710 92.680 0.50 0.500 0.027 0.90 41.44 

1.02 46.90 93.480 93.450 0.50 0.500 0.027 0.91 42.61 

1.03 47.84 94.250 94.220 0.51 0.510 0.027 0.92 43.80 

1.04 48.79 95.020 94.990 0.51 0.510 0.027 0.92 45.01 

1.05 49.74 95.410 95.380 0.52 0.520 0.027 0.93 46.35 

1.06 50.70 95.790 95.770 0.53 0.530 0.027 0.94 47.72 

1.07 51.66 96.180 96.150 0.54 0.540 0.027 0.95 49.10 

1.08 52.62 96.560 96.530 0.54 0.550 0.027 0.96 50.50 

1.09 53.59 96.950 96.920 0.55 0.550 0.027 0.97 51.92 

1.10 54.56 97.330 97.300 0.56 0.560 0.027 0.98 53.36 

1.11 55.53 97.720 97.690 0.57 0.570 0.027 0.99 54.81 

1.12 56.51 98.100 98.070 0.58 0.580 0.027 1.00 56.28 

1.13 57.49 98.490 98.460 0.58 0.580 0.027 1.00 57.77 

1.14 58.48 98.870 98.840 0.59 0.590 0.027 1.01 59.28 

1.15 59.47 99.260 99.230 0.60 0.600 0.027 1.02 60.81 

1.16 60.47 99.640 99.610 0.61 0.610 0.027 1.03 62.35 

1.17 61.46 100.100 100.020 0.61 0.610 0.027 1.04 63.88 

1.18 62.47 100.550 100.420 0.62 0.620 0.027 1.05 65.43 

1.19 63.47 101.000 100.820 0.63 0.630 0.027 1.06 67.00 

1.20 64.48 101.440 101.220 0.64 0.640 0.027 1.06 68.58 

1.21 65.50 101.880 101.610 0.64 0.640 0.027 1.07 70.19 

1.22 66.51 102.310 102.000 0.65 0.650 0.027 1.08 71.81 

1.23 67.54 102.750 102.390 0.66 0.660 0.027 1.09 73.45 

1.24 68.56 103.180 102.770 0.66 0.670 0.027 1.10 75.11 

1.25 69.59 103.610 103.150 0.67 0.670 0.027 1.10 76.79 

1.26 70.62 104.030 103.520 0.68 0.680 0.027 1.11 78.48 

1.27 71.66 104.450 103.900 0.69 0.690 0.027 1.12 80.19 

1.28 72.70 104.870 104.270 0.69 0.700 0.027 1.13 81.93 

1.29 73.75 105.280 104.630 0.70 0.700 0.027 1.13 83.68 

1.30 74.80 105.690 104.990 0.71 0.710 0.027 1.14 85.45 
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C.4. Base-flow assessments 
 

Temporal change of monthly average flows at Alpaslan II Dam site, which are 
approved by DSI (1970-2008, 39 years) is shown in Figure C.5. As can be seen in the graph, 
the flow increases mostly due the melting of snow cover, and the low (base) flow period is 
observed in July-February while the high flow period is observed in March-June. Considering 
the long-term monthly average flows, it is understood that the breeding season of fish (end of 
March-end of June), which is an indicator of aquatic life cycle, corresponds to the high flow 
period. On the other hand, growth (July-October) and wintering (November-February) 
seasons correspond to low flow period.  

 
At Alpaslan II Dam site in a year of average precipitation during the high flow period 

(March-June) the monthly average flow is 314.4 m3/s, at low flow period (July-February), on 
the other hand, it is 49.2 m3/s. In a dry year, at high flow period (March-June), monthly 
average flow is 81.7 m3/s, while at low flow period (July-February), it is 23.1 m3/s. At the dam 
site, minimum monthly average flow is 14.5 m3/s (September). Dam site baseline 
Q_AAF%10 flow rate is 13.757 m3/s. According to the above assessments, a flow rate at this 
level can be met with monthly average flows, and even during the lowest flow month 
(September) of dry years.  

 
 

 
 

Figure C.5. Temporal Change in Alpaslan II Dam Site Monthly Average Flow 

 
 

C.5. Flow duration curve and minimum flow assessments 
 

Alpaslan II Dam has been planned to be constructed with a HEPP, which could be 
operated at the maximum flow rate when needed. When the HEPP is operated required a 
long-term storage, there would be changes in existing flow-duration relations. According to 
the flow duration curve data, prepared with baseline flows (Figure C.6), the flow rate at the 
dam site is above 67.5 m3/s for 100% of the time, above 68 m3/s for 95% of the time, 69 m3/s 
for 90% of the time, 70 m3/s for 85% of the time, 71 m3/s for 80% of the time, 71 m3/s for 
75% of the time and 72 m3/s for 70% of the time. According to the data, it is understood that 
the flow rate (13.757 m3/s), which corresponds to 10% of the annual average flow, is present 
in the riverbed at all time. As a result of assessments carried out for the Alpaslan II Dam site 
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long-term daily flow series, minimum flow values were determined as 8.36 m3/s (7Q1) and 
14.28 m3/s (7Q10).  

 

 
 

Figure C.6. Alpaslan II Dam Site Flow Duration Curve (Baseline) 

 
 
C.6. Montana method calculations 

 
Alpaslan II Dam site long-term (1978-2009, 32 years) statistics on monthly average 

flow values, 10% of the Annual Average Floa (Q_AAF%10) and changes in flow rate 
corresponding to “Good”, “Medium-declining” and “Weak-minimum” conditions according to 
Montana management criteria, are given in Table C.5. The assessments on Alpaslan II Dam 
site revealed that the Q-AAF%10 flow rate (=13.757 m3/s) can be met throughout the year 
with long-term monthly average flow rates (Table C.5). In other words, monthly average does 
not fall below the Q_AAF%10 (=Montana-Weak-minimum) value in any month of the year. 
On the other hand, in terms of long-term monthly average minimum flows, this criterion is 
met throughout the year (Figure C.7). This indicates that the natural flow does not drop 
under the long-term average flow Q_AAF%10, even during extremely dry years. Monthly 
average minimum natural flows meet Montana Good and Montana Medium-declining criteria, 
except for June-September period. Although natural minimum flow averages fall below 
Montana Good and Montana Medium-declining criteria, they do not drop under Montana 
Weak-minimum criterion. The proportion of Q_AAF%10 rate that is used in the assessment 
to monthly average flow fluctuates between 3% (April-May) and 45% (September) 
throughout the year.  
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Figure C.7. Comparison of Alpaslan II Dam Site Q_AAF%10 with Montana Different Standard Flow Rates 

 
 Alpaslan II Dam site long-term daily flow series were assessed and the following 
minimum flow rate values were obtained: 8.36 m3/s (7Q1), 9.29 m3/s (7Q2), 11.41 m3/s 
(7Q5), 14.28 m3/s (7Q10), 17.47 m3/s (7Q20) and 18.74 m3/s (7Q25). 

 
 
C.7. Recommended environmental flow rates 
 

Based on hydrogeological assessments carried out within the scope of this study, 
and analyses done to determine the amount of environmental flow, recommendations 
regarding the flow rates to be released from Alpaslan II Dam to downstream are given in 
Table C.5. Considering uncertainties that might happen at l/s level during operation phase 
environmental flow rate measurements, recommended flow rate values are presented with 2 
decimal places for sensitivity.  

 
Due to the nature of Alpaslan II Dam and HEPP Project, additional downstream 

environmental release will only take place when the dam operates at its maximum. Alpaslan 
II HEPP was designed to have 4 units considering the environmental flow and irrigation 
water. Two of these units are large (2 x 136.00 m3/s), and two of them are small (2 x 36.00 
m3/s). Under these circumstances, three different cases were assessed for the 
environmental flow to be released from Alpaslan II Dam; 1: Impoundment phase, 2: 
Operation phase with peak flow rate, 3: Operation of the HEPP. When the HEPP is in 
operation, since all of the flow will be released downstream after it goes through the turbines, 
there will be no need for determination of an environmental flow rate value.  

 
During water impoundment, it is targeted to establish the normal water level 

(NSS=1,368 m) in the shortest possible period of time. At this level the lake volume is about 
2.1 109 m3. The time that is required for the dam to reach the NSS during water 
impoundment, depends on the season when water impoundment starts, average flow during 
impoundment phase and the magnitude of environmental flow that will be released 
downstream during this period.  

 
Wetted perimeter model calculation results show that flow values that correspond to 

aquatic habitat minimum current velocity and minimum water depth will be between 0.40 
m3/s and 0.49 m3/s. The flow range that correspond to these constraints are quite lower than 
Q_AAF10% (=13.757 m3/s). Based on the wetted perimeter method, for the non-dimensional 
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wetted perimeter and non-dimensional flow rate relation, at two different breaking points, the 
critical flow rate values for the aquatic habitat are at a level of 27.0 m3/s and 18.5 m3/s. In the 
feasibility study, environmental flow rate was projected as Q_AAF10% (=13.757 m3/s). For 
the dam volume to be met at NSS (2.1 109 m3), without releasing environmental flow 
downstream, the dam should be filled with long-term annual average flow (Q_AAF =136.26 
m3/s) for 178 days. In order to the reach the dam volume at NSS with the same reservoir 
inlet flow (Q_AAF =136.26 m3/s), if environmental flow is released the number of days 
required would be 197, if environmental flow is released at a level of Q_kr (= 18.5 m3/s) it 
would be 206 days, and at a level of Q_kr (= 27.0 m3/s), it would be 222 days. When 
compared to the condition where no water is released downstream during the impoundment 
phase, the time required to reach NSS for Q_can=13.757 m3/s would be 19 days longer, for 
Q_can= 18.5 m3/s, it would be 28 days longer, and for Q_can= 27.0 m3/s it would be 44 days 
longer.  

 
For Alpaslan II Dam cross-section high flow period (March-June) is also the breeding 

season for aquatic habitat. Water demand of the aquatic habitat during this period would be 
higher than the following low flow (growth) period. For this reason, it would be appropriate to 
have an environmental flow rate of Q_can= 27.0 m3/s during the water impoundment high 
flow (breeding) period, and a flow rate of Q_can= 18.5 m3/s for the low flow period. With the 
HEPP to be built, during the operation phase of the project, it would also be appropriate to 
have the above-mentioned flows released downstream. When the HEPP is operated at its 
peak, the same environmental flows could be released downstream.  

 
The distribution of recommended environmental flow rates according to months of 

high and low flow periods are shown in Table C.6. At monthly basis, the ratio of 
environmental flow rates to AAF at high flow period is 19.6%, while it is 13.4% during low 
flow period. These ratios correspond to 15.5% at annual basis.   

 
Environmental flow rates determined by using various methods are given in Table 

C.7. The ratio of these environmental flow values to annual average flow and monthly 
average flow values are given in Table C.8 and Table C.9, respectively.  
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 Table C.5. Comparison of Q_AAF%10 Flow Rate and Natural Flow Statistics and Different Montana Standard Flow Rates for Alpaslan II Dam Site 
 

Alpalan II Dam Site OCT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. ANN. AVE. 

Avarage 44.356 63.576 59.209 49.657 55.654 155.443 525.083 420.335 156.644 56.236 34.138 30.524 137.571 

Standard deviation 10.877 26.492 27.515 17.226 16.785 81.032 188.054 191.994 78.325 23.805 12.190 9.628 40.526 

Median 42.790 58.256 51.523 45.600 53.770 148.000 514.660 384.595 150.865 53.332 32.993 30.330 132.890 

Minimum 25.323 30.100 29.260 25.080 26.690 54.000 180.413 66.888 25.312 18.095 15.978 14.530 74.583 

Maximum 74.178 154.707 189.665 113.200 93.079 455.122 1036.000 1040.995 396.627 146.682 89.767 69.682 278.810 

Q_AAF (%10) 13.757 13.757 13.757 13.757 13.757 13.757 13.757 13.757 13.757 13.757 13.757 13.757 13.757 

Montana(Good) 27.514 27.514 27.514 27.514 27.514 27.514 55.028 55.028 55.028 55.028 55.028 55.028 41.271 

Montana(Medium-declining) 13.757 13.757 13.757 13.757 13.757 13.757 41.271 41.271 41.271 41.271 41.271 41.271 27.514 

Montana(Weak-minimum)  13.757 13.757 13.757 13.757 13.757 13.757 13.757 13.757 13.757 13.757 13.757 13.757 13.757 

Q_AAF%10 13.757 13.757 13.757 13.757 13.757 13.757 13.757 13.757 13.757 13.757 13.757 13.757 13.757 

Q_AAF%10/MAF 31 22 23 28 25 9 3 3 9 24 40 45 10 

 
 
 Table C.6. Environmental Flow Rates (Q_Can, m3/s) for Alpaslan II Dam Site Low and High Flow Periods 
 

 
OCT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. 

ANN. 
AVE. 

Flow Period Low Low Low Low Low High High High High Low Low Low   

Aquatic Period Growth Growth Growth Growth Growth Breeding Breeding Breeding Breeding Growth Growth Growth   

Q_Can (recom.) 18.5 18.5 18.5 18.5 18.5 27.0 27.0 27.0 27.0 18.5 18.5 18.5 21.33 

Q_Can/MAF (%) 41.7% 29.1% 31.2% 37.3% 33.2% 17.4% 5.1% 6.4% 17.2% 32.9% 54.2% 60.6%   

Q_Can/AAF (%) 13.4% 13.4% 13.4% 13.4% 13.4% 19.6% 19.6% 19.6% 19.6% 13.4% 13.4% 13.4% 15.5% 
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 Table C.7. Environmental Flow Values Calculated with Various Methods for Alpaslan II Dam Site   
 

Method Flow Rate (m3/s) 

Wetted Perimeter (High Flow Period) 
(Annual average of recommended monthly environmental flows) 

27.0 

Wetted Perimeter (Low Flow Period) 
(Annual average of recommended monthly environmental flows) 

18.5 

AAF%10 
(10% of long-term annual average flow value)  

13.8 

YOA%10 (last 10 years) 
(10% of the average flow value of the last 10 years) 

13.4 

Base-Flow 
(Average of minimum monthly average flows during low flow period of dry years) 

23.1 

Montana (Zayıf-minimum) 
(yıllık ortalama değer) 

13.8 

Montana (Orta-azalmakta) 
(yıllık ortalama değer) 

27.5 

Montana (İyi) 
(yıllık ortalama değer) 

41.3 

Flow Duration Curve, Q 98 67.7 

Flow Duration Curve, Q 95 68.0 

Flow Duration Curve, Q 90 69.0 

Minimum flow, 7Q1 8.4 
Minimum flow, 7Q2 9.3 
Minimum flow, 7Q5 11.4 
Minimum flow, 7Q10 14.3 
Minimum flow, 7Q20 17.5 
Minimum flow, 7Q25 18.7 

 Note: Recommended values are presented in bold.  
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 Table C.8. Proportion of Environmental Flow Rate Values Calculated with Various Methods for Alpaslan II Dam Site to Annual Average Flows 
 

Method Flow (m3/s) OCT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. 

Monthly Average Flow   44.36 63.58 59.21 49.66 55.65 155.44 525.08 420.33 156.64 56.24 34.14 30.52 

Wetted Perimeter (High Flow) 27.0 60.9% 42.5% 45.6% 54.4% 48.5% 17.4% 5.1% 6.4% 17.2% 48.0% 79.1% 88.5% 

Wetted Perimeter (Low Flow) 18.5 41.7% 29.1% 31.2% 37.3% 33.2% 11.9% 3.5% 4.4% 11.8% 32.9% 54.2% 60.6% 

AAF%10 13.8 31.0% 21.6% 23.2% 27.7% 24.7% 8.9% 2.6% 3.3% 8.8% 24.5% 40.3% 45.1% 

AAF%10 (last 10 years) 13.4 30.1% 21.0% 22.6% 26.9% 24.0% 8.6% 2.5% 3.2% 8.5% 23.8% 39.1% 43.8% 

Base-Flow 23.1 52.1% 36.3% 39.0% 46.5% 41.5% 14.9% 4.4% 5.5% 14.7% 41.1% 67.7% 75.7% 

Montana (Weak-minimum) 13.8 31.0% 21.6% 23.2% 27.7% 24.7% 8.9% 2.6% 3.3% 8.8% 24.5% 40.3% 45.1% 

Montana (Medium-declining) 27.5 62.0% 43.3% 46.5% 55.4% 49.4% 17.7% 5.2% 6.5% 17.6% 48.9% 80.6% 90.1% 

Montana (Good) 41.3 93.0% 64.9% 69.7% 83.1% 74.2% 26.6% 7.9% 9.8% 26.3% 73.4% 120.9% 135.2% 

Flow Duration Curve, Q 98 67.7 152.6% 106.5% 114.3% 136.3% 121.6% 43.6% 12.9% 16.1% 43.2% 120.4% 198.3% 221.8% 

Flow Duration Curve, Q 95 68.0 153.3% 107.0% 114.8% 136.9% 122.2% 43.7% 13.0% 16.2% 43.4% 120.9% 199.2% 222.8% 

Flow Duration Curve, Q 90 69.0 155.6% 108.5% 116.5% 139.0% 124.0% 44.4% 13.1% 16.4% 44.0% 122.7% 202.1% 226.1% 

Minimum flows, 7Q1 8.4 18.8% 13.1% 14.1% 16.8% 15.0% 5.4% 1.6% 2.0% 5.3% 14.9% 24.5% 27.4% 

Minimum flows, 7Q2 9.3 21.0% 14.6% 15.7% 18.7% 16.7% 6.0% 1.8% 2.2% 5.9% 16.5% 27.2% 30.4% 

Minimum flows, 7Q5 11.4 25.7% 18.0% 19.3% 23.0% 20.5% 7.3% 2.2% 2.7% 7.3% 20.3% 33.4% 37.4% 

Minimum flows, 7Q10 14.3 32.2% 22.5% 24.1% 28.7% 25.7% 9.2% 2.7% 3.4% 9.1% 25.4% 41.8% 46.8% 

Minimum flows, 7Q20 17.5 39.4% 27.5% 29.5% 35.2% 31.4% 11.2% 3.3% 4.2% 11.2% 31.1% 51.2% 57.2% 

Minimum flows, 7Q25 18.7 42.2% 29.5% 31.6% 37.7% 33.7% 12.1% 3.6% 4.5% 12.0% 33.3% 54.9% 61.4% 
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 Table C.9. Proportion of Environmental Flow Rate Values Calculated with Various Methods for Alpaslan II Dam Site to Monthly Average Flows 
 

Method Flow (m3/s) OCT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. 

Monthly Average Flow   44.36 63.58 59.21 49.66 55.65 155.44 525.08 420.33 156.64 56.24 34.14 30.52 

Wetted Perimeter (High Flow) 27.0 60.9% 42.5% 45.6% 54.4% 48.5% 17.4% 5.1% 6.4% 17.2% 48.0% 79.1% 88.5% 

Wetted Perimeter (Low Flow) 18.5 41.7% 29.1% 31.2% 37.3% 33.2% 11.9% 3.5% 4.4% 11.8% 32.9% 54.2% 60.6% 

AAF%10 13.8 31.0% 21.6% 23.2% 27.7% 24.7% 8.9% 2.6% 3.3% 8.8% 24.5% 40.3% 45.1% 

AAF%10 (last 10 years) 13.4 30.1% 21.0% 22.6% 26.9% 24.0% 8.6% 2.5% 3.2% 8.5% 23.8% 39.1% 43.8% 

Base-Flow 23.1 52.1% 36.3% 39.0% 46.5% 41.5% 14.9% 4.4% 5.5% 14.7% 41.1% 67.7% 75.7% 

Montana (Weak-minimum) 13.8 31.0% 21.6% 23.2% 27.7% 24.7% 8.9% 2.6% 3.3% 8.8% 24.5% 40.3% 45.1% 

Montana (Medium-declining) 27.5 62.0% 43.3% 46.5% 55.4% 49.4% 17.7% 5.2% 6.5% 17.6% 48.9% 80.6% 90.1% 

Montana (Good) 41.3 93.0% 64.9% 69.7% 83.1% 74.2% 26.6% 7.9% 9.8% 26.3% 73.4% 120.9% 135.2% 

Flow Duration Curve, Q 98 67.7 152.6% 106.5% 114.3% 136.3% 121.6% 43.6% 12.9% 16.1% 43.2% 120.4% 198.3% 221.8% 

Flow Duration Curve, Q 95 68.0 153.3% 107.0% 114.8% 136.9% 122.2% 43.7% 13.0% 16.2% 43.4% 120.9% 199.2% 222.8% 

Flow Duration Curve, Q 90 69.0 155.6% 108.5% 116.5% 139.0% 124.0% 44.4% 13.1% 16.4% 44.0% 122.7% 202.1% 226.1% 

Minimum flows, 7Q1 8.4 18.8% 13.1% 14.1% 16.8% 15.0% 5.4% 1.6% 2.0% 5.3% 14.9% 24.5% 27.4% 

Minimum flows, 7Q2 9.3 21.0% 14.6% 15.7% 18.7% 16.7% 6.0% 1.8% 2.2% 5.9% 16.5% 27.2% 30.4% 

Minimum flows, 7Q5 11.4 25.7% 18.0% 19.3% 23.0% 20.5% 7.3% 2.2% 2.7% 7.3% 20.3% 33.4% 37.4% 

Minimum flows, 7Q10 14.3 32.2% 22.5% 24.1% 28.7% 25.7% 9.2% 2.7% 3.4% 9.1% 25.4% 41.8% 46.8% 

Minimum flows, 7Q20 17.5 39.4% 27.5% 29.5% 35.2% 31.4% 11.2% 3.3% 4.2% 11.2% 31.1% 51.2% 57.2% 

Minimum flows, 7Q25 18.7 42.2% 29.5% 31.6% 37.7% 33.7% 12.1% 3.6% 4.5% 12.0% 33.3% 54.9% 61.4% 
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D. GENERAL EVALUATIONS AND RECOMMENDATIONS 
 
The geological structure at the project area is composed of Cenozoic (Tertiary) and 

Quaternary geological units. The dominant geological units are Adilcevaz formation, and 
Zirnak and Solhan formations with Quaternary units that are located on top. According to the 
pressurized water tests (PWT) carried out at the dam site to determine the level of 
permeability, Adilcevaz formation is impermeable. According to the PWT results, Zirnak 
formation, although includes patches of permeable-impermeable levels, is impermeable in 
general. Solhan formation shows similar characteristics to Zirnak formation. Alluvial is found 
at a thickness of 2-4 m around the streambed, and has a limited distribution. Therefore, it 
does not form a significant aquifer level. Based on the results of the groundwater level 
measurements at boreholes, groundwater levels area above the water level, and feeds the 
river at both sides.   

 
Considering the topographical and geological structure, it is understood that the river 

section at the downstream of Alpaslan II Dam is also fed by groundwater. This is predicted to 
contribute to the environmental flow that would be released from the dam. On the other 
hand, surface and undersurface flow is more important in river feeding. The existing 
hydrogeological conditions are not expected to change considerably with the implementation 
of the project. 

 
The project area and its surroundings are under the influence of terrestrial climatic 

conditions. Winters are long and cold, summers, on the other hand, are hot and dry. Annual 
temperatures range between -29°C and +37°C. For 120 days a year, temperatures are 
higher than +30°C, and for 120 days they are lower than 0°C. The project area and its 
surroundings receive considerable high amounts of snow during winter. Annual precipitation 
amounts range between 350 and 1000 mm. Annual net evaporation amount from Alpaslan II 
reservoir has been determined as 494.3 mm.  

 
In the Feasibility Study, Alpaslan II Dam current rates have been determined as 

“natural state”, “existing state” and “developing state”. The average flows for natural, existing 
and developing states for the period of 1970-2008 are 4297.17 hm3 (136.169 m3/s), 4030.51 
hm3 (127.719 m3/s) 3386.99 hm3 (107.327 m3/s), respectively. The natural annual average 
flow at the Alpaslan II dam site has been determined as 136.26 m3/s within the scope of the 
feasibility studies. The average flow for the last 10 years has been given as 128.27 m3/s. 
Within the scope of this study, 10% of all natural flow values between the years 1970 and 
2007 has been calculated as 13.757 m3/s. According to the flow duration curve data, dam 
site existing flow does not drop under 67.5 m3/s for 100% of the time, and 75.0 m3/s for 50% 
of the time. According to these data, it is understood that the flow rate that corresponds to 
10% of the annual average flow is present at the streambed year-round.  

 
There are a number of irrigation, energy and drinking-potable water projects within 

Murat River Basin, at the upstream and downstream of Alpaslan II Dam. According to the 
evaluations in the Feasibility Report, there is the Mus Plain irrigation project at the 
downstream, which is implemented to provide water for an area of 78.210 ha of land. Water 
to be turbined for energy generation at the dam would be enough to meet this demand. In 
the Feasibility Report, the environmental flow rate was anticipated as 13.00 m3/s , which is 
10% of the last 10 years average flow rate. Considering the environmental flow and irrigation 
water demand, two large and two small turbines have been planned to be used within the 
scope of the project. 

 
Since drinking and other domestic water need of the nearby settlements are supplied 

from local resources, the planned project would not have any adverse impacts on water use. 
Since downstream agricultural land will have continuous irrigation water upon completion of 
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the project, this is also expected not to cause any problems. It would be required to release 
adequate amount of minimum flow, so that the aquatic habitat is not adversely affected along 
the riverbed.  

 
Impoundment within the scope of Alpaslan II Dam and HEPP Project, is not expected 

to adversely impact the local meteorological conditions. Similarly, the existing 
hydrogeological conditions at the downstream of the dam are not expected to change. In this 
section, groundwater is expected to feed the stream, in a rather weaker fashion than the 
surface flow.  

 
As can be seen from the precipitation-flow relationship, stream flow in the study area 

is fed through surface and undersurface flow. The contribution of the geological units 
surrounding the stream is limited. Due to the size of the basin, the fact that the upper 
elevations of the basin receive more precipitation that Turkey average and the regulation 
impact of the upstream facilities, the stream flow does not drop below 65 m3/s. This value 
corresponds to approximately 47% of the long-term annual natural average flow (137.571 
m3/s). In the long run, the continuity of the biological and ecological structures is a result of 
this flow duration.  

 
The storage and transmission capacity of geological units surrounding the stream are 

limited in the study area. Therefore, there is no significant interaction between the surface 
water and groundwater. At hillsides, groundwater level is higher than that of the stream, and 
groundwater flow is towards the stream direction. It is not expected to have an important 
change in load-gradient between the water levels of the geological units at the downstream 
with the implementation of the project. 

 
Wetted perimeter model calculation results show that flow values that correspond to 

aquatic habitat minimum current velocity and minimum water depth will be between 0.40 
m3/s and 0.49 m3/s. The flow range that correspond to these constraints are quite lower than 
Q_AAF10% (=13.757 m3/s). In determining the critical flow rate for the aquatic habitat 
according to the Wetted Perimeter Method, the relationship between the dimensionless 
wetted perimeter and dimensionless flow rate, which are calculated through the “normal” 
hydraulic model results, was also assessed. There are two breaking points for this 
relationship, and the flow rate values that correspond to these are 27.0 m3/s and 18.5 m3/s, 
respectively. For the flow rate of Q_kr= 27.0 m3/s, the water depth is 0.90 m, average current 
rate is 0.74 m/s, flow area is 36.25 m2, flow cross-section surface width is 83.56 m, and the 
wetted perimeter is 83.58 m. For Q_kr= 18.5 m3/s, the water depth is 0.76 m, average 
current rate is 0.71 m/s m/s, flow area is 26.01 m2, flow cross-section surface width is 63.45 
m, and the wetted perimeter is 63.47 m. For both of the flow rate values, constraints for 
aquatic habitat minimum current rate and minimum water depth are met.  

 
It has been determined within the scope of base flow evaluations that the low (base) 

flow period is July-February, when flow is based on mostly melting snow, and high flow 
period is March-June. Considering the long-term monthly average flows, fish breeding 
season (End of March-End of June), which is an important indicator of the aquatic life cycle, 
also takes place during the high flow season. On the other hand, growth (July-October) and 
wintering (November-February) take place during the low flow period. Monthly average flow 
during the high flow period (March-Haziran) at Alpaslan II Dam during a year with medium 
level precipitation is 314.4 m3/s, while it is 49.2 m3/s during the low flow (July-February) 
period. In a dry year, on the other hand, the monthly average flow rate during high flow 
period is 81.7 m3/s, and during low flow period it is 23.1 m3/s. The minimum monthly average 
flow at the dam site is 14.5 m3/s (September). Dam site baseline Q_AAF10% flow rate is 
13.757 m3/s. These evaluations show that a flow rate at this level can be met by the natural 
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flow with monthly average flows and even during the minimum flow month (September) of 
dry years.  

 
Due to the nature of Alpaslan II Dam and HEPP Project, additional downstream 

environmental release will only take place when the dam operates at its maximum. In the 
event that the HEPP is operated to have long-term impoundment, there would be changes in 
the baseline flow-duration relationship. According to the flow duration curve data based on 
the baseline flow rates, the flow rate at the dam site is above 67.5 m3/s for 100% of the time, 
above 68 m3/s for 95% of the time, 69 m3/s for 90% of the time, 70 m3/s for 85% of the time, 
71 m3/s for 80% of the time, 71 m3/s for 75% of the time and 72 m3/s for 70% of the time. 
According to the data, it is understood that the flow rate (13.757 m3/s), which corresponds to 
10% of the annual average flow, is present in the riverbed at all time. 

 
According to the Montana method it has been determined that the Q-AAF%10 flow 

rate (=13.757 m3/s) can be met throughout the year with long-term monthly average flow 
rates. In other words, monthly average does not fall below the Q_AAF%10 (=Montana-
Weak-minimum) value in any month of the year. On the other hand, in terms of long-term 
monthly average minimum flows, this criterion is met throughout the year. This indicates that 
the natural flow does not drop under the long-term average flow Q_AAF%10, even during 
extremely dry years. Monthly average minimum natural flows meet Montana Good and 
Montana Medium-declining criteria, except for June-September period. Although natural 
minimum flow averages fall below Montana Good and Montana Medium-declining criteria, 
they do not drop under Montana Weak-minimum criterion. The proportion of Q_AAF%10 rate 
that is used in the assessment to monthly average flow fluctuates between 3% (April-May) 
and 45% (September) throughout the year.  

 
Due to the nature of Alpaslan II Dam and HEPP Project, additional downstream 

environmental release will only take place when the dam operates at its maximum. Alpaslan 
II HEPP was designed to have 4 units considering the environmental flow and irrigation 
water. Two of these units are large (2 x 136.00 m3/s), and two of them are small (2 x 36.00 
m3/s). Under these circumstances, three different cases were assessed for the 
environmental flow to be released from Alpaslan II Dam; 1: Impoundment phase, 2: 
Operation phase with peak flow rate, 3: Operation of the HEPP. When the HEPP is in 
operation, since all of the flow will be released downstream after it goes through the turbines, 
there will be no need for determination of an environmental flow rate value.  

 
During water impoundment, it is targeted to establish the normal water level 

(NSS=1,368 m) in the shortest possible period of time. At this level the lake volume is about 
2.1 109 m3. The time that is required for the dam to reach the NSS during water 
impoundment, depends on the season when water impoundment starts, average flow during 
impoundment phase and the magnitude of environmental flow that will be released 
downstream during this period.  

 
Wetted perimeter model calculation results show that flow values that correspond to 

aquatic habitat minimum current velocity and minimum water depth will be between 0.40 
m3/s and 0.49 m3/s. The flow range that correspond to these constraints are quite lower than 
Q_AAF10% (=13.757 m3/s). Based on the wetted perimeter method, for the non-dimensional 
wetted perimeter and non-dimensional flow rate relation, at two different breaking points, the 
critical flow rate values for the aquatic habitat are at a level of 27.0 m3/s and 18.5 m3/s. In the 
feasibility study, environmental flow rate was projected as Q_AAF10% (=13.757 m3/s). For 
the dam volume to be met at NSS (2.1 109 m3), without releasing environmental flow 
downstream, the dam should be filled with long-term annual average flow (Q_AAF =136.26 
m3/s) for 178 days. In order to the reach the dam volume at NSS with the same reservoir 
inlet flow (Q_AAF =136.26 m3/s), if environmental flow is released the number of days 
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required would be 197, if environmental flow is released at a level of Q_kr (= 18.5 m3/s) it 
would be 206 days, and at a level of Q_kr (= 27.0 m3/s), it would be 222 days. When 
compared to the condition where no water is released downstream during the impoundment 
phase, the time required to reach NSS for Q_can=13.757 m3/s would be 19 days longer, for 
Q_can= 18.5 m3/s, it would be 28 days longer, and for Q_can= 27.0 m3/s it would be 44 days 
longer.  

 
For Alpaslan II Dam cross-section high flow period (March-June) is also the breeding 

season for aquatic habitat. Water demand of the aquatic habitat during this period would be 
higher than the following low flow (growth) period. For this reason, it would be appropriate to 
have an environmental flow rate of Q_can= 27.0 m3/s during the water impoundment high 
flow (breeding) period, and a flow rate of Q_can= 18.5 m3/s for the low flow period. With the 
HEPP to be built, during the operation phase of the project, it would also be appropriate to 
have the above-mentioned flows released downstream. When the HEPP is operated at its 
peak, the same environmental flows could be released downstream.  

 
The period of March and June also covers the vegetation period for riparian flora 

species. Although species found within the riparian zone of the project area are widespread 
species, for the continuity of their populations, their water demand would be higher than 
other periods. Therefore, high flow environmental flow rate (Q_can= 27.0 m3/s) that is 
proposed for the aquatic habitat would also be appropriate for the riparian flora species.  

 
The monthly distribution of suggested environmental flow rates for high and low flow 

periods are given in Table C.10. On a monthly basis the ratio of environmental flow rates to 
AAF is 19.6% during the high flow period and it is 13.4% during the low flow period. This 
ratios are 15.5% on a yearly basis.  
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Table C.10. Environmental Flow Rates (Q_Can) Recommended for Alpaslan II Dam Site Impoundment Period 
 
 Statistical Flow Rate m3/s OCT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUN. JUL. AUG. SEP. ANN. AVE. 

Average 44.356 63.576 59.209 49.657 55.654 155.443 525.083 420.335 156.644 56.236 34.138 30.524 137.571 

Flow Period Dusuk Dusuk Dusuk Dusuk Dusuk Yuksek Yuksek Yuksek Yuksek Dusuk Dusuk Dusuk 
 

Ecologist 

Q_Can (recommend.) 18.5 18.5 18.5 18.5 18.5 27.0 27.0 27.0 27.0 18.5 18.5 18.5 21.33 

Q_Can/MAF (%) 41.7% 29.1% 31.2% 37.3% 33.2% 17.4% 5.1% 6.4% 17.2% 32.9% 54.2% 60.6%  

Q_Can/AAF (%) 13.4% 13.4% 13.4% 13.4% 13.4% 19.6% 19.6% 19.6% 19.6% 13.4% 13.4% 13.4% 15.5% 

Hydrogeologist 

Q_Can (recommend.) 18.5 18.5 18.5 18.5 18.5 27.0 27.0 27.0 27.0 18.5 18.5 18.5 21.33 

Q_Can/MAF (%) 41.7% 29.1% 31.2% 37.3% 33.2% 17.4% 5.1% 6.4% 17.2% 32.9% 54.2% 60.6% 
 

Q_Can/AAF (%) 13.4% 13.4% 13.4% 13.4% 13.4% 19.6% 19.6% 19.6% 19.6% 13.4% 13.4% 13.4% 15.5% 

Hydrobiologist 

Aquatic Organisms 
Growth 

Feeding 
Growth 

Feeding 
Wintering Wintering Wintering Spawning Spawning Spawning Spawning 

Growth 
Feeding 

Growth 
Feeding 

Growth 
Feeding  

Q_Can (recommend.) 18.5 18.5 18.5 18.5 18.5 27.0 27.0 27.0 27.0 18.5 18.5 18.5 21.33 

Q_Can/MAF (%) 41.7% 29.1% 31.2% 37.3% 33.2% 17.4% 5.1% 6.4% 17.2% 32.9% 54.2% 60.6%  

Q_Can/AAF (%) 13.4% 13.4% 13.4% 13.4% 13.4% 19.6% 19.6% 19.6% 19.6% 13.4% 13.4% 13.4% 15.5% 
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APPENDIX I. METHODS FOR ENVIRONMENTAL FLOW DETERMINATION 
 

Determination of the “Optimum Environmental Flow Rate (QEF_e)” is 
important in terms of identifying the impact of HEPP projects on an ecosystem. The 
methods applied for determination of the QEF_e value are listed below from the 
simplest to the most complex, respectively (Pyrce, 2004): 
 

 Hydrological Methods 
 Hydraulic Ratio Methods 
 Habitat Modeeling Methods 
 Holistic Methods 
 
 
In general, “Hydrological Methods” are used in planning studies for water-use 

within basins at national level, “Hydraulic Ratio Methods” are used in planning and 
impact assessment studies at basin level, “Habitat Modelling Methods” are used in 
impact assessment studies and “Holistic Methods” are used in river restoration 
studies.  

 
Data required for the above-mentioned QEF_e determination methods 

increases in the given order. While hydrological methods are applied within desktop 
studies based on existing or estimated river flow values, for the application of other 
methods data based on field studies are required. For the “Hydraulic Ratio Method” 
the data can be acquired in rather short period of time. On the other hand, for 
“Habitat Modelling” and “Holistic” methods, hydraulic, hydrobiological and ecological 
observations of one year or longer periods of time are required. According to a recent 
assessment, 207 different methods are applied in 44 different countries for 
determination of QEF_e (Tharme, 2003). These methods have various strengths and 
weaknesses depending on where they are applied (Mann, 2003; Korsgaard, 2006)  

 
In this study, considering the quality and quantity of existing data, Montana 

hydrological method (Tennant, 1976) and Wetted Perimeter hydraulic ratio method 
have been applied. In addition, since evaluations made for determination of the 
QEF_e enabled hydrobiological, ecological and hydraulic field data to be taken into 
consideration, they were carried out applying Wetted Perimeter method. Besides the 
mentioned methods, information about other methods that were used for 
determination of QEF_e are given below: 

 
 

I.1. Montana Method 
 
 Montana Method was developed by Tennant (1976) when in 1970s water 
structures in the USA were densely constructed on streams and negative impacts of 
such projects were observed widely. The method is based on the “generalized flow 
rate ratio chart”, which was created according to the relation between river hydraulic 
observations (eg. Current rate, riverbed depth) made in Montana State of the USA 
(see Table I.1). This chart, in principle, was formed with generalization of the results 
obtained through application of the Wetted Perimeter Method.   
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Table I.1. Flow Rate Ratios for Fish, Wildlife and Recration According to Montana (Tennant, 1976) Method 
 

Verbal Description of General Flow 
Conditions  

Suggested Flow Regime 
Annual Average Flow 

Percentage 

Suggested Flow Regime 
Annual Average Flow 

Percentage 

October-March Period April-September Period  

Overflow or Maximum Water Level 200% 200% 

Optimum Water Level %60-%100 %60-%100 

Quite Good 40% 60% 

Excellent 30% 50% 

Good 20% 40% 

Medium or Declining 10% 30% 

Weak or Minimum 10% 10% 

Extreme Decline <%10 <%10 

 
 
The percentage values of Montana method annual average flow (AAF) 

presented in Table I.1, are defined in verbal terms for the aquatic habitat in the 
related rows. For example, in a river where the AAF value is 100 m3/sec, in case the 
flow rate for October-March period is 30 m3/s or higher, and for April-September 
period 50 m3/s, then the conditions for the aquatic habitat is considered as 
“excellent”. In Montana Method, considering the rainy and dry months in a year, and 
water demand of the aquatic habitat, October-March and April-September periods 
are assessed separately. The major weaknesses of the method arise from the fact 
that it does not consider variations in dry and rainy months in other parts of the world, 
and different instream demand (eg. Flow rate, water depth) of different species. It has 
been determined by another assessment carried out by Mann (2003) covering other 
states of the USA, flow rates produced by the method have been shown to describe 
the QEF_e values for related habitats correctly.  
 

 
I.2. Seven-Day Low Flow Method 

 
In this method, existing historical flow data is used to determine the average 

of the lowest flow rates ((7Q) QCA_e) observed for 7 days. However, there is no 
consensus on how long of a period the 7Q value that is used to determine the CA 
value should depend on. Such average values can be identified for observation 
periods of different durations like 1 (7Q1), 2 (7Q2), 5 (7Q5), 10 (7Q10), 20 (7Q20) ya 
da 25 (7Q25) years (Pyrce, 2004). One of the major weakneses of the method is that 
it is questionable whether the cross-section where the flow data is obtained from is 
representatiove of the other sections of a stream. In addition, it is open to debate how 
the 7Q flow, which is used independent of the observation period, is related to other 
requirements of the aquatic habitat (like current rate and water depth). Another 
limitation is that the long-term observations that 7Q flow rate depends on, differ from 
dry and rainy seasons.  

 
 
I.3. Flow Duration Curve Method 

 
 Flow duration curve method is a statistical approach to determine the 
cumulative frequency distribution of flow rate values which pass through the riverbed 
within a pre-determined percentage of time, which is defined based on long-term 
daily flow rate data. In this method, the minimum flow rate value is determined that 
takes place within a selected percentage of a certain time in a year that would form a 
flow rate duration curve (Smakhtin, 2001). Although in practice Q90 ve Q95 values 
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are used commonly, Q75, Q97 and other values are also used. The weaknesses of 
the Seven-Day Low Flow Method are also valid for this method.  

 
 
I.4. Aquatic Base Flow Method  

 
In this method August average flow rate is selected as QCA_e, assuming that 

the flow conditions in this season provide the minimum conditions for the aquatic 
habitat. Since there area no long-term flow rate data for the month of August, based 
oon observations carried out in New England, USA, within existing cross-sections for 
each 2.5 km2 section roughly QCA_e amount at a level of 14 l/s is suggested.  

 
For spawning and migration seasons of fish, the fall QCA_e amount is 

suggested as ~30 l/s_2.5 km2, and for winter-spring months it is suggested as ~60 
l/s_2.5 km2. Like the Seven-Day Flow and Flow Duration Curve methods, this method 
does not consider important variables for the aquatic habitat such as flow rate and 
water depth. The validity of this method outside New England, USA, where it was 
developed, is debatable.  

 
 
I.5. Instream Flow Incremental Method  

 
Instram Flow Incremental Method is an approach that is based on extensive 

and lon-term hydrobiological and ecological observations in the riverbed. The method 
requires observation of representative fish densities at different flow condition for the 
duration of a year. Then based on the minimum habitat abundance, the QCA_e is 
determined. The major weakness of this method is the fact that it requires long-term 
and frequently collected aquatic habitat data.  

 
 
I.6. Wetted Perimeter Method 

 
The reason for Wetted Perimeter Method to be applied in determinin the 

QCA_e vaue is to identify the minimum water depth and/or minimum flow rate value 
that corresponds to the minimum current rate. Wetted perimeter method is based on 
the Manning (1892) equilibrium. 

 

2

1

3

2

SRA
n

1
Q          (1) 

 
Here,  
Q (m3/s) represents the flow rate at the river bed, n is the Manning roughness 

coefficient (dimensionless), A (m2) is the river cross-section that is perpendicular to 
the current, R (m) is the hydraulic radius and S (dimensionless) is the water surface 
inclination.  

 
 
Hydraulic radius (R) 

P

A
R            (2) 

 
is defined as above, and P (wetted perimeter, m) represents the base length 

that is perpendicular to the current.  
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In a stream, water depth, flow area, riverbed base characteristics that 
determine the n coefficient, R and S values change with changing flow rates. 
Therefore, it is required to carefully determine the impact of changing current 
conditions, in accordance with changing flow rate and depth, on these variables. If 
not, than flow rate, water depth and current rate would not meet the values required 
for the aquatic habitat.  

 
The most effective variable on current rate and flow, which are calculated by 

the Manning equilibrium, is the roughness coefficient. With increasing flow rate (also 
depth) the stream bed widens, which changes the characteristics of the riverbed (eg. 
Clay, sand, gravel percentage distribution). In some cases instream material 
clustering changes the stream extension (eg. Bending, meandering formation). In 
some other cases it could also include the riverbed vegetation. All of these variables 
might cause a change in n coefficient value which corresponds to riverbed cross-
sections for different flow rates.  

 
Two of the main approaches that are used to determine the n coefficient 

values valid for streams of different character or for varying depths are; i)use of 
album, or ii)use of correction factors based on variables affecting the n value. In 
Album Use approach, a photogprah that is similar to the studied stream is picked out 
from a photograph album. The assumption here is that the n value calculated for the 
example in the photograph is also valid for the stream in question. In this study the 
approach suggested by Arcement and Schneider (2011) is used in determining the 
corrected n values (Appendix 1).  

 
In this study, a hydraulic model, which is based on the Manning equilibrium 

was also utilized. The idea here was to determine the relationship between the flow 
rate and water depth and current rate. The main inputs for the model are; i) data on 
stream cross-section geometry that is perpendicular to the current, ii) Manning 
roughness coefficient values (n) determined for the lowest and highest water depth, 
and iii) water surface inclination of the cross-section defined by the topographic maps 
and field observations.  

 
The model calculates the water depth (m), current area (m2), wetted perimeter 

(W_P, m), water surface width (m), hydraulic radius (m), hydraulic depth (m), water 
surface inclination (m/m), average current rate (m/s), and flow rate (m3/s). The n 
values to be used for different depths are determined by linear interpolation of th ne 
values defined for the minimum and maximum water levels. The accuracy of the 
calculations are controlled through comparing the current rate measured at the 
maximum depth of the related cross-section with the average rate determined by the 
model .In order to achieve an overlap the input variable values are changed within 
observation/calculation error limits.  

 
In determinin the QCA_e amount using the Wetted Perimeter Method, the 

relationship between the Wetted Perimeter (P, y axis) and flow rate (Q, x axis) is 
utilized. According to this approach, the Q value that corresponds to the breaking 
point of the curve within the P-Q graph is accepted as the QCA_e value. If the 
breaking point is chosen by manually, QCA_e values corresponding to different 
breaking points determined by different people (subjectively) can vary up to five times 
(eg. Gippel and Stewardson, 1998). In order to remove the problems resulting from 
personal judgement disperancies, P-Q curve of the streambed should be defined as 
a function, and the derivative of this function should be taken for the calculations.  
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P-Q curves are consistent with exponential functions for triange shaped 
streambeds, and logarithmic functions for rectangular streambeds. These functions 
are as the following, a and b being the related coefficients: 

 
bQP                (3) 

 
1)Qln(aP            (4) 

 
The primary derivatives of the above functions that yield the slope of the 

functions are as the following:  
 
 

1bQb
dx

dy            (5) 

 
Ve 
 

Q

a

dx

dy
          (6) 

 
 
On the other hand, depending on the type of the P-Q curve, the proposition 

that the flow rates determined by Equilibrium 5 or Equilibrium 6 correspond to 
minimum QCA_e amount is an assumption. Since this assumption does not consider 
variables like current rate and water depth, whether the determined QCA_e value 
meets the aquatic habitat requirements is under debate.  
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APPENDIX II. MANNING ROUGHNESS COEFFICIENT CORRECTION 
APPROACH (Arcement and Schneider, 2011) 
 
Correction Factors for Riverbed n Value 
 
Some n (nb) value can be selected from Table II.1 for linear riverbeds that 

have almost uniform cross-section or can be determined by Limeniros (1970) 
equilibrium. Riverbed irregularities, changes in direction, impediments, vegetation 
and meandering increase roughness in the riverbed. Therefore, the value should be 
corrected adding values of related factors to the nb value.  

 
Bed Irregularity (n1): In the event that the bed width to depth ratio is low, 

roughness due to corrdoded or carved slopes, projections towards the riverbed and 
tree roots could cause an important increase in the nb value.  

 
 Variation in Riverbed Cross-Section (n2): The continuous enlargement and 
contraction of the riverbed cross-section, sudden inflections, narrowing, the flow 
density continuously being diverted from one slope to another increase the 
roughness (n) value.  
 
 Impediments (n3): Tree trucks, boulders, debris, jetty or bridge piers change 
the form of the riverbed flow and increase roughness. The amount of increase 
increases with the density, magnitude, form and in-between-distance of these 
impediments. The impact of these impediments on roughness is based on the flow 
rate. As the flow rate increases the impact area of the impediment increases.  
 
 Vegetation (n4): The impact of plants on rougness is based on flow depth, the 
size of the area of the wetted perimeter covered by plants, plant density under water 
level, the amount of plant repose by the flow and plants’ form of orientation towards 
the flow.  
 
 Meandering (m): Meandering level is based on the ration of the riverbed 
length to the length of the valley the bed is located at. Meandering is considered as 
“low” when this ratio is between 1.0 and 1.2, “significant” when the ratio is between 
1.2 and 1.5, and “dense” when it is higher than 1.5. Meandering can increase the nb 
value up to 30%.  

 
 
Riverbed n Values 
 
The most important factor affecting the riverbed n value are: 1. The type and 

size of geological materials that form the riverbed and its slopes and 2. Form of the 
riverbed. According to the approach developed by Cowan (1956) the n value which 
considers the effect of these factors is determined according to the following 
equilibrium: 
 

m)4n3n2n1nnb(n    
 
Here, 
 
nb, is the linear, uniform and softly displacive bed base n value which has 

been formed in the natural geological material.  
n1, is the correction factor that considers the bed surface irregularity, 
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n2, is the correction factor that considers the form and size change in the 
riverbed cross-section, 

n3, is the correction factor that considers the flow impediments in the 
riverbed,  

n4, is the correction factor that considers the plants and flow conditions in the 
riverbed,  

m, is the correction factor that considers the meandering level of the bed.  
 
In implementing the equilibrium, for those n1, n2, n3 and n4 factors that are 
considered as insignificant, zero (0) value could be used.  

 
Example:  
 
For a linear, uniform and softly displacive river bed, which is composed of 

gravel size of 2 mm-64 mm, the average base n value was selected as nb=0.040. 
The riverbed irregularity is at medium level (n1=0.008). The riverbed form is 
composed of narrow and wide section that change infrequently (n2=0.003). Less than 
15% of the riverbed cross-section includes impediments (n3=0.010). The vegetation 
in the riverbed is limited (n4=0.05). The meandering level at the riverbed is 
insignificant (m=1).  

 
In this case, for the above-mentioned riverbed the Manning n value is n=(0.04 

+ 0.008 + 0.003 + 0.01 + 0.05) x 1 = 0.111. 
 
Another approach used for determining base n value is the following 

Limerinos (1970) equilibrium, which is based on riverbed properties observed in-situ: 













84d

R
log2016.1

R8204.0
nb

6

1

 

 
Here, 
 
R, is the hydraulic radius (m); d84, is 84% of the grain-size of the grains (from 

finest to the most coarse) that formt the riverbed material (m). This value is usually 
determined as a result of 100 different field observations.  
 

 
Table II.1. Base Roughness Coefficient (nb) Values for Stable-Smooth Riverbeds 

 

Riverbed Material Riverbed Material Median Size (mm) Nb Value Range 

Firm Soil -- 0.025-0.032 

Coarse Sand 1-2 0.026-0.035 

Gravel 2-64 0.028-0.035 

Cobble 64-256 0.030-0.050 

Boulder >256 0.040-0.070 
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Table II.2. n1 Correction Factor for Riverbed Irregularities 
 

Level of 
Irregularity 

n Value Range Explanation 

Soft 0 
Refers to the condition where the lowest resistance to the flow at the 
related riverbed is observed. 

Low 0.001- .005 
Refers to riverbed conditions where the bedrock is organized through 
excavation/screening, and the slopes show limited erosion.  

Medium 0.006- .010 
Refers to riverbed conditions where the bedrock is organized through 
excavation/screening, constitutes medium-high levels of riverbed 
irregularities, and slopes show mid-level erosion.  

High 0.011- .020 
Includes riverbed surfaces that are disorganized/formless, slopes are 
highly eroded.  

 
 
Table II.3. n2 Correction Factor for Riverbed Cross-Section Form and Size Variations 
 

Riverbed Cross-
Section Variation 

n Value Range Explanation 

Soft 0 The size and form of the riverbed changes softly.  

Rarely Varying 0.001- 0.005 
Riverbed cross-section rarely narrows and widens, or the weight of 
the flow rarely varies between slopes.  

Frequently Varying 0.010- 0.015 
Riverbed cross-section frequently narrows and widens, or the weight 
of the flow frequently varies between slopes.  

 
 
Table II.4. n3 Correction Factor for Impediments 
  

Impediment 
Impact 

n Value Range Explanation 

Negligible 0.000-0.004 
Impediments that cover less than 5% of the river cross section area, 
such as debris, tree roots, branches, posts or boulders. 

Weak 0.005-0.015 

Impediments that cover less than 15% of the river cross section 
area, such as debris, tree root, branches, posts or boulders, whose 
impacts on river flow does not reach one another. Depending on the 
impediment surface being soft or angular, low or high n value could 
be selected.  

Significant 0.020-0.030 

Impediments that cover 15-50% of the river cross section area, such 
as as debris, tree roots, branches, posts or boulders, whose impact 
on flow reachs the other impediment, and limits river flow in that 
section.  

Strong 0.040-0.050 
Impediments that are close to one another that they cover more than 
50% of the river cross section area, or caouse turbulent flow in a 
large section of the river flow.  

 
 
Table II.5. n4 Correction Factor for Plants and Flow Conditions 
 

Amount of Plant n Value Range Explanation 

Low 0.002-0.010 

Dense turff grass or wild grass whose height is less than half the 
water depth in the river bed; salix, sagittaria and populous seedlings 
with flexible trunks whose height is lower than one third of the 
average water depth at the riverbed.  

Medium 0.010-0.025 

Medium density turff grass, wild grass. Average water depth that is 
two or three times the tree seedlings, or salix like 1-2 year-old plants, 
insignificant vegetation at the riverbed, hydraulic radius that is 
greater than 0.6 m.  

High 0.025-0.050 

Average water depth at the riverbed equals turff grass height, 8-10 
year-old salix and populous tress mixed with bushes, hydraulic 
radius greater than 0.6, no significant plants at the riverbed 
foundation.  

Very High 0.050-0.100 
Average water depth half the height of riverbed turff grass, wild grass 
at the hills mixed with 1 year-old salix tress, or dense reeds and wild 
grass mixed with trees at the riverbed foundation.  
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Table II.6. Correction Factor for m Meandering  
   

Meandering Level m Value Explanation 

Low 1 Riverbed length to valley length raito is between 1.0 and 1.2 

Significant 1.15 Riverbed length to valley length raito is between 1.2 and 1.5 

Dense 1.3 Riverbed length to valley length raito is greater than 1.5 
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APPENDIX III. FLOW DATA USED IN THE STUDY 
 
Table III.1. Alpaslan II Dam Site Monthly Average Natural Flow Rates (m3/s) and Related Statistics 
 

WATER YEAR OCT. NOV. DEC. JAN. FEB. MAR. APR. MAY. JUN. JUL. AUG. SEP. ANN.AVE. 

1970 56.830 60.970 62.130 62.640 76.300 189.400 428.600 199.125 53.693 32.574 29.845 29.651 106.813 
1971 40.095 46.700 44.200 29.800 33.500 158.000 255.000 247.269 84.334 27.908 25.117 22.642 84.547 
1972 36.975 43.050 47.990 36.370 36.910 87.010 560.100 426.069 202.534 62.028 39.277 32.222 134.211 
1973 44.115 69.660 45.690 29.970 49.770 104.100 499.400 335.469 109.134 44.708 24.887 24.582 115.124 
1974 39.603 48.990 34.720 34.780 58.640 259.500 388.500 324.867 108.056 36.680 38.375 46.155 118.239 
1975 33.073 44.210 44.060 34.030 26.690 63.150 487.300 399.667 122.256 39.440 25.615 27.715 112.267 
1976 40.160 42.680 37.010 44.750 59.210 100.400 754.500 634.095 271.927 83.332 39.747 35.182 178.583 
1977 60.290 65.900 58.890 45.920 66.040 184.000 529.400 431.995 178.827 53.332 33.637 31.102 144.944 
1978 38.880 43.030 51.020 113.200 80.770 140.500 614.200 495.695 232.527 78.662 37.997 33.862 163.362 
1979 42.930 47.920 48.770 54.430 74.060 122.700 320.000 269.895 181.327 61.712 28.247 22.082 106.173 
1980 53.230 97.580 74.920 44.840 36.700 153.800 606.700 368.795 108.127 44.962 37.267 31.952 138.239 
1981 41.430 53.920 45.500 32.010 53.770 165.300 347.400 317.795 189.827 94.152 33.367 28.972 116.954 
1982 45.980 71.660 58.580 64.010 65.000 90.040 753.600 558.395 225.427 63.072 43.377 36.042 172.932 
1983 42.790 45.640 29.260 25.080 29.290 85.780 285.500 365.495 141.927 48.912 32.577 32.032 97.024 
1984 39.600 93.360 66.820 47.140 47.440 236.200 369.000 384.595 174.127 68.722 35.267 32.412 132.890 
1985 36.480 47.100 39.480 42.450 39.320 78.060 654.500 270.895 65.157 32.582 27.267 24.312 113.134 
1986 35.160 40.570 43.320 44.770 55.180 103.900 381.800 247.295 155.727 47.162 25.897 25.852 100.553 
1987 48.590 67.390 44.940 44.480 66.890 63.070 759.700 825.395 242.427 66.982 41.847 35.572 192.274 
1988 43.510 82.470 100.300 61.760 85.830 192.100 1036.000 1040.995 396.627 146.682 89.767 69.682 278.810 
1989 74.178 101.576 99.517 49.219 46.714 199.385 180.413 66.888 25.312 18.095 15.978 17.716 74.583 
1990 63.037 141.933 189.665 59.502 93.079 279.472 430.111 322.100 130.296 40.961 21.480 19.142 149.231 
1991 30.127 70.314 65.754 34.890 54.030 305.619 517.645 274.354 91.076 34.993 22.332 19.654 126.732 
1992 38.198 66.335 55.523 44.041 43.841 83.943 565.391 490.346 263.301 68.358 31.370 25.281 147.994 
1993 38.086 55.820 75.417 55.693 60.680 134.530 822.307 766.648 256.637 70.624 40.077 31.567 200.674 
1994 37.006 65.767 58.933 72.575 69.206 241.958 531.855 298.287 75.886 40.101 26.606 23.893 128.506 
1995 41.823 69.700 72.200 93.100 82.100 148.000 835.000 639.100 245.803 88.069 47.426 44.830 200.596 
1996 66.623 87.300 64.900 57.400 72.600 140.000 476.000 456.100 110.803 46.869 30.426 33.530 136.879 

 
  



ALPASLAN II ENERJI URETIM  
VE MADENCILIK SAN. TIC. A.S. 

ALPASLAN II DAM AND HEPP PROJECT 
FINAL EIA REPORT 

 

672 

 

Table III.1. Alpaslan II Dam Site Monthly Average Natural Flow Rates (m3/s) and Related Statistics (Continued) 
 

WATER YEAR OCT. NOV. DEC. JAN. FEB. MAR. APR. MAY. JUN. JUL. AUG. SEP. ANN.AVE. 

1997 54.223 60.000 86.900 68.100 46.000 60.700 465.000 462.100 122.803 50.469 31.026 30.930 128.188 
1998 54.023 50.200 41.500 42.500 46.600 150.000 542.000 356.100 157.803 47.669 32.426 28.630 129.121 
1999 33.323 42.500 69.200 45.600 52.800 111.000 452.000 247.100 79.903 43.469 26.326 25.030 102.354 
2000 32.623 37.600 38.400 37.000 32.700 54.000 395.000 202.100 51.103 26.069 17.146 14.530 78.189 
2001 25.923 32.000 35.200 30.600 34.800 153.000 250.000 219.100 68.003 29.369 20.326 15.230 76.129 
2002 25.323 30.100 48.200 45.100 45.000 236.000 650.000 465.100 195.803 83.069 41.126 30.330 157.929 
2003 45.623 51.900 42.300 54.900 52.400 73.300 824.000 461.100 181.803 58.969 37.526 37.130 160.079 
2004 59.214 154.707 82.885 59.737 73.036 455.122 399.691 589.271 273.164 84.493 46.882 38.646 193.071 
2005 46.520 58.256 51.523 59.737 63.657 151.956 514.660 363.763 146.235 54.251 40.087 38.221 132.406 
2006 48.013 51.312 56.377 47.790 68.618 220.654 729.552 440.675 85.278 58.732 32.993 29.811 155.817 
2007 52.493 76.775 38.829 37.709 37.698 133.289 350.309 717.333 150.865 59.852 46.882 34.247 144.690 
2008 43.778 62.575 58.308 49.000 53.620 153.324 516.089 411.685 153.246 55.134 33.563 30.047 135.031 

Average 44.356 63.576 59.209 49.657 55.654 155.443 525.083 420.335 156.644 56.236 34.138 30.524 137.571 

Standard Deviation 10.877 26.492 27.515 17.226 16.785 81.032 188.054 191.994 78.325 23.805 12.190 9.628 40.526 

Median 42.790 58.256 51.523 45.600 53.770 148.000 514.660 384.595 150.865 53.332 32.993 30.330 132.890 

Minimum 25.323 30.100 29.260 25.080 26.690 54.000 180.413 66.888 25.312 18.095 15.978 14.530 74.583 

Maximum 74.178 154.707 189.665 113.200 93.079 455.122 1036.000 1040.995 396.627 146.682 89.767 69.682 278.810 
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 Legend for Flora and Fauna Tables  

BERN  CONVENTION 

Annex I: Strictly Protected Flora Species 

Annex II: Strictly Protected Fauna Species 

Annex III: Protected Fauna Species 

IUCN  (International Union for Conservation of Nature) Red List of Threatened Species) 
(IUCN 2009. IUCN Red List of Threatened Species. Version 2010.1 <www.iucnredlist.org>. Updating; March 11, 2010.)

1994 (Version 2.3) 2001 (Version 3.1)  

EX:  Extinct EX:  Extinct 

EW:  Extinct in the wild EW: Extinct in the wild 

CR: Critically endangered CR: Critically endangered 

EN: Endangered EN: Endangered 

VU: Vulnerable VU: Vulnerable 

LR: Lower risk NT: Near Threatened 

       cd: conservation dependent LC:  Least Concern 

       nt: near threatened DD: Data deficient 

       lc: least concern NE: Not evaluated 

DD: Data deficient  

NE: Not evaluated  

CITES ( Convention on International Trade in Endangered Species of Wild Fauna and Flora)  

Appendix I:  Bu türlerin nesli tehlike altındadır ve ticaretleri yasaktır. 

Appendix II:  Türlerin nesilleri mutlak olarak tükenme tehlikesiyle karşı karşıya olmamakla birlikte, nesillerinin devamıyla 
bağdaşmayan kullanımlarını önlemek amacıyla ticaretleri belirli esaslara bağlanmıştır. 
Appendix III:  Taraflardan herhangi birinin aşırı kullanımını önlemek veya kısıtlamak amacıyla kendi yetki alanında 
düzenlemeye tabi tutulan ve ticaretinin denetime alınmasında diğer taraflar ile işbirliğine ihtiyaç duyduğu belirtilen bütün 

NATIONAL HUNTING STATUS (According to Central Hunting Commission, 2009-2010)  (for fauna species) 

Appendix I: Wildlife species which are  protected by Ministry of Environment and Forestry 

Appendix II: Game animals  which are protected by Central Hunting Commission 

Appendix III: Game animals which are allowed to be hunted in predefined seasons by Central Hunting Commission 

NATIONAL THREAT CATEGORIES (for bird species)  
(Kiziroğlu,İ., 2009.  The Pocket Book for Birds of Türkiye, ISBN: 975-7460-01-X, Ankamat Matbaası, Ankara, 564 

A.1.2. CR) Critically endangered  and breeding species in Turkey 

A.2.   (EN) Endangered and breeding species in Turkey 

A.3.  (VU)  Vulnerable and breeding species in Turkey   

A.3.1. (D) Declining, vulnerable and breeding species in Turkey 

A.4.   (NT) Near threatened. Breeding species do not  face to risk now but are likely to qualify for threatened category in the 
near future in Turkey 

A.5.   (LC)  Least Concern. Breeding species that are widespread in Turkey 

A.6.   (DD) Data Defficient. Breeding species on which  there is deficient information  in Turkey 

A.7.   (NE)  Not Evaluated. Breeding species which have not been evaluated in Turkey 

B.1.2. (CR) Critically endangered  and non-breeding species in Turkey  

B.2.   (EN) Endangered and non-breeding species in Turkey 

B.3.   (VU) Vulnerable and non-breeding species in Turkey   

B.3.1. (D) Declining, vulnerable and non-breeding species in Turkey 

B.4.   (NT) Near threatened, non-breeding species do not  face to risk now but are likely to qualify for threatened category in 
the near future in Turkey 

B.5.   (LC)  Least Concern,  non-breeding species that are widespread in Turkey 

B.6.   (DD) Data Defficient, non-breeding species on which  there is deficient information  in Turkey 

B.7.   (NE)  Not Evaluated, non-breeding species which have not been evaluated in Turkey 

ENDEMISM (for flora species) 
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R: Regional Endemic 

L:  Local Endemic 

Legend for Flora and Fauna Tables (Continued 1) 

NATIONAL THREAT CATEGORIES (for fauna species) 
(Demirsoy, A. 2002. General Zoogeography and Turkey's Zoogeography, Meteksan Publications Ankara, ISBN:975-7746-33-
9) 

E: Endangered 

Ex : Extinct  

I : In determinate 

K: Insufficient known 

nt: Widespread,abundant 

O: Out of danger 

R: Rare 

V: Vulnerable 

NATIONAL THREAT CATEGORIES (for flora species, According to IUCN Criteria 2001 Version 3.1) 

Ekim, T. et al. 2000. Red data book of Turkish plants. Turkish Association fort he Conservation of Nature. Pub. No:18.

EX:  Extinct 

EW: Extinct in the Wild 

CR: Critically Endangered 

EN: Endangered 

VU: Vulnerable 

NT: Near Threatened 

LC:  Least Concern 

DD: Data Deficient 

NE: Not Evaluated 

RELATIVE ABUNDANCE  (observational)  

1: Very Rare 

2: Rare 

3: Moderate 

4: Abundant 

5: Very Abundant 

HABITAT  (for flora species) 

1: Steppe 

2: Riparian, humid areas 

3: Oak forest 

4: Agricultural land 

DATA SOURCE (for fauna species) 

G: O: Direct observation in the field 

L: L: Literature 

A: A: Public surveys, interviews and questionnaires 

H: H: Habitat suitability 
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Table 19.1. List of Flora Species Identified on the Study Area 

 

FAMILY NO TAXON ENGLISH NAME 
PHYTOGEOGRAPHIC 

REGION 
ENDEMISM 

TRDB 
BERN CITES HABITAT ABUNDANCE 

R L APP I APP 1 APP 2 APP  1 2 3 4 1 2 3 4 5 

PTERIDOPHYTA                                         

EQUISETACEAE 1 Equisetum ramosissimum Desf. British horsetail Widespread                 x     x         

SPERMATOPHYTA                                         

GYMNOSPERMAE                                         
PINACEAE 2 Pinus nigra Arn. Subsp. pallasiana   Black pine Widespread                     x x         

ANGIOSPERMAE                                         

DICOYLEDONES                                         

RANUNCULACEAE 3 Consolida orientalis (Gay) Schröd. Oriental knight's spur Widespread               x       x         

  4 Clematis orientalis L. - Widespread               x       x         

  5 Nigella segetalis Bieb. - Widespread               x                 

  6 Ranunculus repens L. Creeping buttercup Widespread                 x       x       

  7 Ranunculus constantinopolitanus (DC.) d'Urv. Buttercup Widespread                 x       x       

  8 Ranunculus ficaria L. Subsp. ficariiformis Rouy & Fouc. Lesser celandine Widespread               x       x         

  9 Thalictrum flavum L. 
Common (yellow) meadow-
rue 

Avrupa-Sibirya                 x     x         

  10 Ceratocephalus falcatus (L.) Pers. Field ranunculus Widespread               x         x       

PAPAVERACEAE 11 Glaucium grandiflorum Boiss. & Huet. Var. grandiflorum - Widespread               x         x       

  12 Papaver rhoeas L. Common poppy Widespread               x         x       

  13 Fumaria vaillantii Lois. Earthsmoke Widespread               x       x         

CRUCIFERAE 14 Descurainia sophia (L.)  Herb sophia Widespread                 x       x       

  15 Hirschfeldia incana (L.) Lag.-Foss. Meditarranean mustard Widespread               x         x       

  16 Alyssum desertorum Stapf. Var. desertorum Desert madwort Widespread               x       x         

  17 Alyssum filiforme Nyar - Widespread   x LC         x       x         

  18 Camelina rumelica Vel. Graceful false flax Widespread               x       x         

  19 Isatis glauca Aucher ex Boiss. Subsp. glauca  - İran-Turan               x       x         

  20 Lepidium perfoliatum L. Clasping pepperweed Widespread                   x x x         

  21 
Leontice leontopetalum L. subsp. ewersmannii (Bunge) 
Coode 

 - Widespread                   x   x         

  22 Chorispora tenella (Pall.) DC.  Purple (blue) mustard Widespread                     x x         

  23 Crambe orientalis L. var. orientalis  - İran-Turan               x       x         

  24 Helianthemum salicifolium (L.) Miller Willowleaf frostweed Widespread               x       x         

  25 Cardaria draba (L.) Desv. subsp. draba Whitetop Widespread                 x       x       

  26 Eruca sativa Miller Arugula Widespread                   x     x       

  27 Bunias erucago L. Southernwarty-cabbage Widespread                   x   x         

  28 Thlaspi perfolatum L. Cotswold pennycress Widespread                   x   x         

  29 Capsella bursa-pastoris  (L.) Medik. Sepherd's purse Widespread                   x     x       

  30 Sisymbrium officinale (L.) Scop. Hedge mustard Widespread                   x     x       

RESEDACEAE 31 Reseda lutea L. var. lutea Wild mignotte Widespread                   x     x       

CARYOPHYLLACEAE 32 Minuartia hamata (Hausskn.) Mattf.   Cumberland sandwort Widespread                   x   x         

  33 Bufonia calyculata Boiss. & Bal.  - Widespread   x LC         x       x         

  34 Cerastium dichotomum L. subsp. dichotomum Forked chickweed Widespread               x       x         

  35 Dianthus cyri Fisch. & Mey. - İran-Turan               x       x         

  36 Gypsophila ruscifolia Boiss. - İran-Turan               x       x         

  37 Saponaria tridentata Boiss. - İran-Turan               x       x         

  38 Silene pungens Boiss. - Widespread               x       x         

  39 Holosteum umbellatum L. var. umbellatum Jagged chickweed Widespread               x         x       

  40 Velezia rigida L.  Velezia Widespread               x         x       
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  Table 19.1. List of Flora Species Identified on the Study Area (Continued) 
 

FAMILY NO TAXON ENGLISH NAME 
PHYTOGEOGRAPHIC 

REGION 
ENDEMISM 

TRDB 
BERN CITES HABITAT ABUNDANCE 

R L APP I APP 1 APP 2 APP 3 1 2 3 4 1 2 3 4 5 

  41 Silene vulgaris (Moenc) Garcke var. vulgaris Bladder campion Widespread               x         x       

ILLECEBRACEAE 42 Herniaria incana Lam. Gray rupturewort Widespread               x       x         

POLYGONACEAE 43 Polygonum cognatum Meissn. Knotweed Widespread               x         x       

  44 Polygonum arenastrum Bor. Common knotweed Widespread                   x   x         

  45 Polygonum lapathifolium L. Curlytop knotweed Widespread                 x     x         

  46 Polygonum pulchellum Lois. - Widespread                   x   x         

  47 Rumex alpinus L. - Widespread                 x     x         

  48 Rumex scutatus L. Buckler-leaved sorrel Widespread               x         x       

AMARANTHACEAE 49 Amaranthus albus L. Prostrate pigweed Widespread                 x       x       

GUTTIFERAE 50 Hypericum triquetrifolium Turra  Tangled hypericum Mediterranean                   x     x       

  51 Hypericum perforatum L. St.John’s wort Widespread                   x   x         

GERANIACEAE 52 Erodium cicutarium (L.) L. Herit subsp. cicutarium Redstem filaree Widespread                   x   x         

MALVACEAE 53 Malva neglecta Wallr. Common mallow Widespread                     x x         

  54 Althea officinalis L. Marshmallow Widespread               x       x         

  55 Alcea hohenackeri (Boiss.& Huet) Boiss. - Widespread               x       x         

CHENOPODIACEAE 56 Chenopodium foliosum (Moench) Aschers Leafy goosefoot Widespread                     x x         

  57 Salsola ruthenica Iljin Prickly Russian thistle Widespread                     x   x       

TAMARICACERAE 58 Tamarix smyrnensis Bunge Salt cedar Widespread                 x       x       

RHAMNACEAE 59 Rhamnus petiolaris Boiss. Buckthorn İran-Turan   x LC           x     x         

ACERACEAE 60 Acer tataricum L. Tatar maple Widespread                 x x   x         

LEGUMINOSAE 61 Astragalus angustifolius C. Koch subsp. angustifolius Milk vetch İran-Turan               x       x         

  62 Astragalus amblolepis Fischer - İran-Turan               x         x       

  63 
Astragalus eriocephalus Willd. Subsp. elongatus 
Chamb. & Matthews 

Thorny milkvetch İran-Turan   x LC         x         x       

  64 Astragalus gummifer Lab. Goat's-thorn İran-Turan               x         x       

  65 Astragalus oleifolius DC. - İran-Turan               x         x       

  66 Coronilla orientalis Miller var. orientalis - Widespread               x         x       

  67 Robinia pseudoacacia L. Black locust Widespread                 x     x         

  68 
Glycyrrhiza glabra L. var. glandufera (Waldst. & Kit.) 
Boiss. 

Liquorice Widespread                 x       x       

  69 Lotus corniculatus L. var. corniculatus Bird's-foot Trefoil Widespread                 x       x       

  70 Ononis spinosa L. Subsp. leiosperma (Boiss.) Sirj. Spiny restharrow Widespread               x         x       

71 Trigonella monantha C.A. Meyer subsp. Monantha  Sweet trefoil İran-Turan               x       x         

72 Vicia cracca L. subsp. stenophylla Vel. Tufted Vetch Widespread               x       x         

73 Vicia sericocarpa Fenzl var. sericocarpa  - Widespread               x       x         

74 Trifolium campestre Schreb. Low hop clover Widespread               x         x       

75 Trifolium physodes Stev. ex Bieb. pyhsodes Clover Widespread               x         x       

76 Trifolium arvense L. subsp. arvense  Haresfoot clover Widespread               x         x       

77 Trifolium diffusum Ehrh. Diffuse Clover Widespread               x         x       

78 Medicago lupulina L. Meddick Widespread               x         x       
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Table 19.1. List of Flora Species Identified on  the Study Area (Continued) 
 

FAMILY NO TAXON ENGLISH NAME 
PHYTOGEOGRAPHIC 

REGION 
ENDEMISM 

TRDB 
BERN CITES HABITAT ABUNDANCE 

R L APP I APP 1 APP 2 APP 3 1 2 3 4 1 2 3 4 5 

  79 Medicago x varia Martyn Hybrid lucerne Widespread               x         x       

  80 Melilotus officinalis (L.) Desr. Yellow sweet clover Widespread                 x               

  81 Medicago rigidula (L.) All. Var. rigidula Tifton burclover Widespread               x         x       

ROSACEAE 82 
Cerasus brachypetala Boiss. Var. bornmuelleri 
(Schneider) Browicz 

- İran-Turan               x       x         

  83 Cerasus mahaleb (L.) Miller var. mahaleb Mahaleb cherry Widespread                 x x   x         

  84 Crataegus pseudoheterophylla Pojark. - İran-Turan               x       x         

  85 
Malus sylvestris Miller subsp. orientalis (A. Uglitskich) 
Browicz var. orientalis 

Wild apple Widespread               x       x         

  86 Potentilla recta L. Sulphur cinquefoil Widespread               x         x       

  87 Prunus spinosa L. subsp. dasyphylla (Schur) Domin Blackthorn Avrupa-Sibirya                 x     x         

  88 
Pyrus elaeagnifolia Pallas subsp. kotschyana (Boiss.) 
Browicz 

Wild pear Widespread               x       x         

  89 Rosa canina L. Dog rose Widespread               x       x         

  90 Rosa hemispherica J. Herm - İran-Turan               x       x         

  91 Sanguisorba minor Scop. Subsp. muricata (Spach)Brig Small burnet Widespread               x       x         

  92 Rubus canescens DC. Var. canescens Dewberries Widespread                 x       x       

  93 Rubus caesius L. European dewberry Widespread                 x       x       

LYTHRACEAE 94 Lythrum salicaria L. Purple loosestrife Avrupa-Sibirya                 x     x         

ONAGRACEAE 95 Epilobium angustifolium L. Fireweed Widespread                 x     x         

  96 Epilobium parviflorum Schreber Smallflower hairy willowherb Widespread                 x     x         

UMBELLIFERAE 97 Bupleurum croceum Fenzl. - İran-Turan               x         x       

  98 Bupleurum kurdicum Boiss. - İran-Turan               x       x         

  99 Scandix iberica Bieb.  - Widespread               x       x         

  100 Eryngium campestre L. var. campestre Field eryngo Widespread               x           x     

  101 Eryngium billardieri Delar - Widespread               x       x         

  102 Falcaria vulgaris Bernh. Sickleweed Widespread               x         x       

  103 Ferula huber-morathii Peşmen - İran-Turan x   EN         x         x       

  104 Prangos ferulacea (L.) Lindl. - Widespread               x       x         

  105 Prangos a Boiss. Ex Tchih. subsp. platychlaena - İran-Turan               x       x         

  106 Seseli peucedanoides (Bieb.) Kozo-Pol.  - Avrupa-Sibirya               x       x         

  107 Daucus carota L. Carrot Widespread               x       x         

  108 Turgenia latifolia (L.) Hoffm. Broadleaf false carrot Widespread               x       x         

CORNACEAE 109 
Cornus sanguinea L. subsp. australis (C.A. Meyer) 
Jav. 

Common dogwood Avrupa-Sibirya                 x       x       

DIPSACACEAE 110 Scabiosa argentea L. Mourning  bride Widespread               x         x       

  111 Cephalaria syriaca (L.) Schrader  Syrian Cephalaria Widespread               x       x         

COMPOSITAE 112 Bellis perennis L. Common daisy Widespread               x       x         

  113 Senecio vernalis Waldst. et Kit  Eastern groundsel Widespread                     x x         

  114 Achillea biebersteinii Afan - Widespread                     x x         

  115 Achillea vermicularis Trin - Widespread               x       x         

  116 Achillea teretifolia Willd. - İran-Turan   x LC         x       x         
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Table 19.1. List of Flora Species Identified on the Study Area (Continued) 
 

FAMILY NO TAXON ENGLISH NAME 
PHYTOGEOGRAPHIC 

REGION 
ENDEMISM 

TRDB 
BERN CITES HABITAT ABUNDANCE 

R L APP I APP 1 APP 2 APP 3 1 2 3 4 1 2 3 4 5 

  117 
Arctium minus (Hill) Bernh. Subsp. pubens  ( Babington) 
Arenes 

Lesser burdock Widespread                 x     x         

  118 Artemisia austriaca Jacq. Warmwood Widespread               x       x         

  119 Artemisia campestris L. Field wormwood Widespread                 x     x         

  120 Centaurea balsamita Lam. - İran-Turan               x       x         

  121 Centaurea iberica Trev. Ex Sprengel Iberian Knapweed Widespread               x       x         

  122 Centaurea fenzlii Reichardt - İran-Turan   x VU         x       x         

  123 Centaurea polypodiifolia Boiss. Var. polypodifolia - Widespread               x       x         

  124 Centaurea pterocaula Trautv. - İran-Turan               x       x         

  125 Centaurea solstitialis L. subsp. solstitialis  Yellow starthistle Widespread               x         x       

  126 Centaurea virgata Lam. Squarrose knapweed Widespread               x         x       

  127 Crupina vulgaris Cass. Common crupina Widespread               x         x       

  128 Cnicus benedictus L. Blessed thistle Widespread                     x   x       

  129 Cichorium intybus L. Common chicory Widespread                     x   x       

  130 Sonchus asper (L.) Hill Sharp-fringed sow thistle Widespread                 x       x       

  131 Scariola viminea (L.) F.W. Schmidt  - Widespread               x         x       

  132 Anthemis tinctoria L Yellow chamomile Widespread               x         x       

  133 Anthemis wiedemanniana Fisch. & Mey. - Widespread   x LC         x       x         

  134 Onopordum acanthium L. Cotton thistle Widespread               x       x         

  135 Picnomon acarna (L.) Cass. - Mediterranean               x         x       

  136 Carduus pycnocephalus L. Italian thistle Widespread               x         x       

  137 Carduus nutans L. sensu lato Musk thistle Widespread               x         x       

  138 Cirsium elodes Bieb. - Widespread                 x       x       

  139 Cirsium haussknechtii Boiss. - İran-Turan               x         x       

  140 
Cirsium lappaceum (Bieb.) Fischer subsp. anatolicum 
Petrak 

- Widespread               x         x       

  141 Cirsium yildizianum Arabacı & Dirmenci  - İran-Turan x   EN         x         x       

  142 Chondrilla juncea L . var. juncea Gum succory Widespread               x         x       

  143 Lactuca serriola L. Prickly lettuce Widespread               x         x       

  144 Crepis sancta (L.) Babcock Holy’s hawk’s beard Widespread               x         x       

  145 Crepis pulchra L. var. pulchra Smallflower hawksbeard Widespread                     x   x       

  146 Crepis foetida L. subsp. commutata (Spreng.) Babcock Stinging hawk’s beard Widespread               x         x       

  147 Echinops pungens Trautv. var. pungens Globe Thistle Widespread               x         x       

  148 Gundelia tournefortii L. var. tournefortii - Widespread               x         x       

  149 Helichrysum plicatum DC. Subsp. plicatum Tumbleweed Widespread               x         x       

  150 Inula britannica L. British yellowhead Avrupa-Sibirya               x         x       

  151 Picris strigosa Bieb. Subsp. strigosa  - Widespread               x         x       

  152 Pilosella x fallax (Willd.) Arvet-Tovvet  - Widespread               x       x         

  153 Pulicaria vulgaris (L.) Gaertner - Avrupa-Sibirya                 x     x         

  154 Sonchus asper (L.) Hill Sharp-fringed sow thistle Widespread               x       x         
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Table 19.1. List of Flora Species Identified on the Study Area (Continued) 
 

FAMILY NO TAXON ENGLISH NAME 
PHYTOGEOGRAPHIC 

REGION 
ENDEMISM 

TRDB 
BERN CITES HABITAT ABUNDANCE 

R L APP I APP 1 APP 2 APP 3 1 2 3 4 1 2 3 4 5 

  155 Tanacetum vulgare L. Tansy Widespread               x       x         

  156 Xanthium spinosum L. Spiny cocklebur Widespread                 x     x         

  157 Xanthium strumarium L. subsp. strumarium Cocklebur Widespread                 x       x       

  158 Xeranthemum inapertum (L.) Miller - Widespread               x         x       

  159 Xeranthemum longipapposum Fisch. & Mey. - Widespread               x         x       

  160 Xeranthemum annuum L.  Purple passion Widespread               x         x       

CAMPANULACEAE 161 Asyneuma virgatum (Labill.) Bornm. Subsp. virgatum  - Widespread               x         x       

PRIMULACEAE 162 Androsace maxima L. Greater rockjasmine Widespread               x         x       

OLEACEAE 163 
Fraxinus angustifolia Vahl. Subsp. syriaca (Boiss.) 
Yaltırık 

Narrow-leafed Ash İran-Turan                   x     x       

ASCLEPIADACEAE 164 Vincetoxicum tmoleum Boiss. - İran-Turan               x       x         

BORAGINACEAE 165 Echium italicum L. Italian viper’s bugloss Mediterranean               x         x       

  166 Buglossoides arvensis (L.) Johnston   Corn gromwell Widespread               x         x       

  167 Cerinthe minor L. var. auriculata (Ten.) Domac  Bouquet gold Widespread               x         x       

  168 Anchusa strigosa Labill.  Prickly alkanet Widespread               x       x         

  169 
Anchusa leptophylla Roemer & Schultes subsp. incana 
(Ledeb.) Chaub. 

- Widespread               x         x       

  170 Heliotropium europaeum L.  Common heliotrope                 x       x         

  171 Heliotropium ellipticum Ledeb.  - Widespread               x       x         

  172 Onosma dicroıonthum Boiss.  - İran-Turan               x       x         

  173 Rochelia disperma (L.fil) C. Koch var. disperma  - Widespread               x       x         

SCROPHULARIACEAE 174 Veronica anagallis-aquatica L. Water speedwell Widespread                 x     x         

  175 
Verbascum agrimoniifolium (C.Koch) Hub.-Mor. Subsp. 
agrimoniifolium 

- İran-Turan               x         x       

  176 
Verbascum oreophilum C. Koch var. joannis (Bordz.) 
Hub.-Mor. 

- İran-Turan   x LC         x         x       

  177 Verbascum macrocephalum Boiss. & Kotschy ex murb. İran-Turan   x VU         x       x         

  178 
Verbascum cheiranthifolium Boiss. Var. 
cheriranthifolium 

- Widespread               x       x         

  179 Veronica gentianoides Vahl.   Gentian Speedwell Avrupa-Sibirya                 x     x         

  180 Lagotis stolonifera (C.Koch) Maxim.  - Widespread               x       x         

  181 Parentucellia latifolia (L.) Caruel subsp. latifolia Broadleaf glandweed Mediterranean               x         x       

CONVOLVULACEAE 182 Convolvulus arvensis L.  Field bindweed Widespread               x         x       

  183 Convolvulus betonicifolius Miller subsp. betonicifoılius  - Widespread               x       x         

CUSCUTACEAE 184 Cuscuta kurdica Engelmann - Widespread               x       x         

OROBANCHACEAE 185 Orobanche alba Stephan Red broomrape Widespread               x       x         
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  Table 19.1. List of Flora Species Identified on the Study Area (Continued) 
 

FAMILY NO TAXON ENGLISH NAME 
PHYTOGEOGRAPHIC 

REGION 
ENDEMISM 

TRDB 
BERN CITES HABITAT ABUNDANCE 

R L APP I APP 1 APP 2 APP 3 1 2 3 4 1 2 3 4 5 

LABIATAE 186 Acinos rotundifolius Pers.  - Widespread               x         x       

  187 
Marrubium parviflorum Fisch. & Mey subsp. oligodon 
(Boiss.) Seyboıld 

 - Widespread               x         x       

  188 Mentha longifolia (L.) Hudson subsp. longifolia  Horse mint Widespread                 x       x       

  189 Phlomis capitata Boiss. - İran-Turan   x LC         x         x       

  190 Phlomis rigida Labill. - İran-Turan               x         x       

  191 Salvia multicaulis Vahl.  
Low-growing perennial 
shrub 

İran-Turan               x         x       

  192 Salvia virgata Jacq. Southern meadow sage Widespread               x         x       

  193 Salvia suffruticosa Montbret & Aucher ex Bentham - İran-Turan               x         x       

  194 Sideritis montana L. subsp. montana Mountain ironwort Mediterranean               x         x       

  195 
Teucrium chamaedrys L. subsp. syspirense (C.Koch) 
Rech.fil. 

 Wall germander İran-Turan               x         x       

  196 Teucrium orientale L. var. orientale  Oriental germander İran-Turan               x         x       

  197 Teucrium polium L. Felty germander Widespread               x         x       

  198 Thymus fallax Fisch. & Mey. - İran-Turan               x         x       

  199 Ziziphora capitata L.  - İran-Turan               x         x       

  200 Lamium amplexicaule L. Henbit dead-nettle İran-Turan                     x   x       

  201 Prunella laciniata (L.) L.  Large self-heal Avrupa-Sibirya                 x     x         

  202 Stachys annua (L.) subsp. annua var. annua  Annual hedgegenette Widespread               x       x         

PLUMBAGINACEAE 204 Plumbago europaea L. Common leadwort Avrupa-Sibirya               x       x         

PLANTAGINACEAE 205 Plantago lanceolata L. Narrow eaf plantain Widespread                 x       x       

ELAEAGNACEAE 206 Elaeagnus angustifolia L. Silver berry Widespread                 x       x       

FAGACEAE 207 
Quercus robur L. subsp. pedunculiflora (C.Koch) 
Menitsky 

English oak İran-Turan                   x         x   

SALICACEAE 208 Populus alba L. Silver poplar Widespread                 x       x       
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  Table 19.1. List of Flora Species Identified on the Study Area (Continued) 
 

FAMILY NO TAXON ENGLISH NAME 
PHYTOGEOGRAPHIC 

REGION 
ENDEMISM 

TRDB 
BERN CITES HABITAT ABUNDANCE 

R L APP I APP 1 APP 2 APP 3 1 2 3 4 1 2 3 4 5 

  209 Populus nigra L. subsp. caudina (Ten.) Bugala Black poplar Widespread                 x       x       

  210 Salix alba L. White willow Avrupa-Sibirya                 x       x       

  211 Salix pseudodepressa A.Skv. - Avrupa-Sibirya                 x       x       

  212 Salix triandra L. subsp. triandra Almond Willow Avrupa-Sibirya                 x       x       

EUPHORBIACEAE 213 Euphorbia herniariifolia Willd. Var. herniariifolia - Widespread               x         x       

  214 Euphorbia macroclada Boiss. - Widespread               x         x       

  215 Euphorbia virgata Waldst. & Kit. - Widespread               x         x       

URTICACEAE 216 Urtica dioica L. Stingin nettle Widespread                 x       x       

ULMACEAE 217 Celtis tournefortii Lam. Oriental Hackberry Widespread                 x     x         

RUBIACEAE 218 Cruciata taurica (Pallas ex Willd.) Ehrend.  - İran-Turan               x         x       

  219 
Asperula stricta Boiss. Subsp. libanotica (Boiss.) 
Ehrend. 

 - İran-Turan               x         x       

MONOCOTYLEDONES 220                     x         x       

LILIACEAE 221 
Asphodeline damascena (Boiss.) Baker subsp. 
damascena 

- İran-Turan               x         x       

  222 Allium atroviolaceum Boiss. Broadleaf wild leek Widespread               x         x       

  223 Allium kharputense Freyn & Sint. - İran-Turan               x         x       

  224 Bellevalia pycnantha (C.Koch) A. Los.-Los Giant grape hyacinth İran-Turan               x         x       

  225 Colchicum kotschyi Boiss.  -                 x         x       

  226 Gagea luteoides Stapf - Widespread               x         x       

  227 Muscari armeniacum Leichtlin ex Baker Grape hyacinth Widespread               x         x       

  228 Muscari longipes Boiss. - Widespread               x         x       

  229 Ornithogalum oligophyllum E.D.Clarke - Widespread               x         x       

  230 Tulipa sintenisii Baker - İran-Turan   x LC         x         x       

IRIDACEAE 231 
Crocus cancellatus Herbert subsp. damascenus 
(Herbert) Mathew 

- İran-Turan               x       x         

  232 Gladiolus atroviolaceus Boiss. Aleppo wild gladiolus İran-Turan               x         x       

TYPHACEAE 233 Typha laxmannii Lepechin Graceful cattail Widespread               x       x         

SPARGANIACEAE 234 
Sparganium erectum L. subsp.microcarpum (Neuman) 
Domin 

Simplestem bur-reed Avrupa-Sibirya                 x       x       

JUNCACEAE 235 Juncus articulatus L. Jointleaf rush Avrupa-Sibirya                 x     x         

  236 Juncus compressus Jacq. Round fruited rush Widespread                 x     x         

  237 Juncus heldreichianus Marsson subsp. orientalis Snog. - İran-Turan                 x       x       
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  Table 19.1. List of Flora Species Identified on the Study Area (Continued) 
 

FAMILY NO TAXON ENGLISH NAME 
PHYTOGEOGRAPHIC 

REGION 
ENDEMISM 

TRDB 
BERN CITES HABITAT ABUNDANCE 

R L APP I APP 1 APP 2 APP 3 1 2 3 4 1 2 3 4 5 

CYPERACEAE 238 Carex hardeistichos Vill. Widespread                 x     x         

  239 Cyperus longus L. Common Galingale Widespread                 x     x         

  240 Bolboschoenus maritimus (L.) Palla var. maritimus Cosmopolitan bulrush Widespread                 x       x       

GRAMINEAE 241 Aegilops cylindrica Host   Jointed goatgrass İran-Turan               x         x       

  242 Alopecurus arundinaceus Poiret Creeping meadow foxtail Avrupa-Sibirya               x         x       

  243 Bromus tectorum L.  Cheatgrass Widespread               x         x       

  244 Bromus scoparius L  Broom brome                 x         x       

  245 Bromus japonicus Thunb. subsp. japonicus  Japanese bromus Widespread               x         x       

  246 Cynodon dactylon (L.) Pers. Bermuda Grass Widespread               x         x       

  247 
Elymus hispidus (Opiz) Melderis subsp. barbulatus 
(Schur) Melderis 

 - Widespread               x         x       

  248 Lolium perenne L. English Ryegrass Avrupa-Sibirya               x         x       

  249 Phragmites australis (Cav.) Trin. Ex Steudel Common reed Avrupa-Sibirya                 x       x       

  250 Stipa holosericea Trin.  - İran-Turan               x         x       

  251 Poa trivialis L. Rough meadow-grass Widespread               x         x       

  252 Poa bulbosa L. Bulbous bluegrass Widespread               x         x       

  253 Zingeria biebersteiniana Tutin  - Widespread               x         x       

  254 Dactylis glomerata L. subsp. hispanica (Roth) Nyman Cock's-foot Mediterranean               x         x       

  255 Hordeum bulbosum L. Bulbous Barley Widespread               x         x       

  256 Echinaria capitata (L.) Desf.  - Widespread               x         x       

  257 
Taeniatherum caput-medusae Nevsk subsp. crinitum 
(Schreber) Melderis 

 Medusahead Mediterranean               x         x       

 
 

Table 19.2. List of Mammal Species Identified on the Study Area 
 

FAMİLY SPECIES ENGLISH NAME ENDEMİSM 

INTERNATIONAL THREAT 
CATEGORIES 

NATIONAL THREAT 
CATEGORIES 

OBSERVATION AREA 

DATA SOURCE  Project 
Area 

Impact 
 Area 

Alternative 
Area IUCN BERN CITES 

Demirsoy 
(2002) 

MAK 
(2011-2012) 

ERINACEIDAE 1 Erinaceus concolor Hedgehod - LC - - nt APP-1 + + + O-A 

SORICIDAE 2 Crocidura leucodon Bicolored shrew - LC APP-3 - nt APP-1 - + + L 

SORICIDAE 3 Crocidura suaveolens Lesser white-toothed shrew - LC APP-2 - nt APP-1 - + + L 

RHINOLOPHIDAE 4 Rhinolophus hipposideros Lesser horseshoe bat - LC APP-2 - V APP-1 - + + L 

VESPERTILIONIDAE 5 Myotis blythii Lesser Mouse-eared bat - LC APP-2 V APP-1 + + + O 

VESPERTILIONIDAE 6 Pipistrellus pipistrellus Common pipistrelle - LC APP-3 - V APP-1 + + + O 

LEPORIDAE 7 Lepus europaeus Brown hare - LC - - nt APP-3 + + + O-A 

SCIURIDAE 8 Spermophilus xanthaphyrmnus Suslic - NT - - nt APP-1 + + + O-L 

CRICETIDAE 9 Arvicola terrestris European water vole - LC - - nt APP-1 - + + L 

SPALACIDAE 10 Spalax leucodon Lesser mole rat - DD - - nt APP-1 + + + O 

MURIDAE 11 Apodemus slyvaticus Wood mouse - LC - - nt APP-1 + + + O-L 

MURIDAE 12 Rattus rattus Black rat - LC - - nt APP-1 - + + L-A 

MURIDAE 13 Mus musculus House mouse - LC - - nt APP-1 - + + L-A 

CANIDAE 14 Canis lupus Wolf - LC APP-2 APP-2 V APP-1 - + + L-A 

CANIDAE 15 Vulpes vulpes Red fox - LC - APP-3 nt APP-3 + + + O-A 

MUSTELIDAE 16 Mustela nivalis Weasel - LC APP-3 - nt APP-2 - + + L-A 

MUSTELIDAE 17 Martes foinea Marten - LC APP-3 APP-3 nt APP-3 - + + L-A 

SUIDAE 18 Sus scrofa Wild boar - LC APP-3 - nt APP-3 + + + O-L-A 
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Table 19.3. List of Bird Species Identified on the Study Area 
 

 FAMİLY SPECIES ENGLISH NAME ENDEMİSM 

INTERNATIONAL THREAT 
CATEGORIES 

NATIONAL THREAT 
CATEGORIES 

OBSERVATION AREA 

DATA SOURCE  Project 
Area 

Impact 
 Area 

Alternative 
Area IUCN BERN CITES 

Kiziroglu 
(2009) 

MAK 
(2011-2012) 

PODICIPEDIDAE 
1 Tachybaptus ruficollis Little grebe - LC APP-2 A.3.1 APP-1 - + + O 

2 Podiceps cristatus Great crested grebe - LC APP-3 A.5 APP-1 - + + O 

PHALACROCORACIDAE 3 Phalacrocorax carbo Cormorant - LC APP-3 A.3 APP-2 + + + O 

ARDEIDAE 

4 Ixobrychus minutus Little Bittern - LC APP-2   A.2 APP-1    

5 Nycticorax nycticorax Night heron - LC APP-2 A.3.1 APP-1 - + + O 

6 Ardeola ralloides Squacco heron - LC APP-2 A.3 APP-1 - + + O 

7 Egretta garzetta Little egret - LC APP-2 A.3.1 APP-1 - + + O 

8 Casmerodius albus Great egret - LC APP-2 A.3 APP-1 + + + O 

9 Ardea cinerea Grey heron - LC APP-3 A.3.1 APP-2 + + + O 

10 Ardea purpurea Purple heron - LC APP-2 A.2 APP-1 + + + O 

CICONIIDAE 11 Ciconia ciconia White stork - LC APP-2 A.3.1 APP-1 + + + O 

ANATIDAE 

12 Tadorna tadorna  Common shelduck - LC APP-2   A.3.1 APP-1    

13 Tadorna ferruginea Ruddy shelduck - LC APP-2 A.4 APP-1 + + + O 

14 Anas crecca Common teal - Eurasian treal - LC APP-2 A.5 APP-3 + + + O 

15 Anas platyrhynchos Mallard - LC APP-3 A.5 APP-3 + + + O 

ACCIPITRIDAE 

16 Milvus migrans Black kite - LC APP-3 APP-2 A.3 APP-1 + + + O 

17 Neophron percnopterus Egyptian vulture - EN APP-3 APP-2 A.3 APP-1 - + + O 

18 Circaetus gallicus Short-toed eagle - LC APP-3 APP-2 A.4 APP-1 - + + O 

19 Circus cyaneus Hen harrier - LC APP-3 APP-2 A.1.2 APP-1 + + + O 

20 Accipiter nisus 
Eurasian (or Northern) 
sparrowhawk 

- LC APP-3 APP-2 A.3 APP-1 + + + O 

21 Buteo buteo Buzzard - LC APP-3 APP-2 A.3 APP-1 + + + O 

22 Buteo rufinus Long-legged - LC APP-3 APP-2 A.3 APP-1 + + + O 

FALCONIDAE 23 Falco tinnunculus Common kestrel - LC APP-2 APP-2 A.2 APP-1 + + + O 

PHASIANIDAE 

24 Alectoris chukar Chukar partrdige - LC APP-3 A.2 APP-3 + + + O 

25 Perdix perdix PartrIdge - LC APP-3 A.2 APP-2 - + + L-A 

26 Coturnix coturnix QuaIl - LC APP-3 A.3 APP-3 - + + O 

RALLIDAE 
27 Gallinula chloropus Moorhen - LC APP-3 A.3.1 APP-2 - + + O 

28 Fulica atra Eurasian coot - LC APP-3 A.5 APP-3 - + + O 

GRUIDAE 29 Grus grus Common crane - LC APP-2 APP-2 A.3 APP-1 - + + L-A 

CHARADRIIDAE 
30 Charadrius dubius Little ringed plover - LC APP-2 A.3 APP-1 + + + O 

31 Vanellus vanellus LapwIIng - LC APP-3 A.5 APP-2 + + + O 

LARIDAE 32 Larus armenicus Armenian gull - LC APP-3 A.4 APP-1 + + + O 

STERNIDAE 

33 Sterna (Hydroprogne) caspia Caspian tern - LC APP-2   A.2 APP-1    

34 Sterna hirundo Common tern - LC APP-2 A.3 APP-1 + + + O 

35 Sterna albifrons Little tern - LC APP-2 A.3.1 APP-1 + + + O 

COLUMBIDAE 

36 Columba livia Domestic pigeon - LC APP-3 A.5 APP-3 + + + O 

37 Streptopelia decaocto Collared dove - LC APP-3 A.5 APP-2 + + + O 

38 Streptopelia turtur Turtle dove - LC APP-3 A.3.1 APP-3 - + + O 

STRIGIDAE 39 Athene noctua LIttle owl - LC APP-2 APP-2 A.2 APP-1 + + + O 

APODIDAE 40 Apus apus Swift - LC APP-3 A.3.1 APP-1 + + + O 

MEROPİDAE 41 Merops apiaster Bee-eater - LC APP-3 A.3.1 APP-1 + + + O 

UPUPIDAE 42 Upupa epops Hoopoe - LC APP-2 A.2 APP-1 + + + O 

PICIDAE 
43 Dendrocopus syriacus Syrian woodpecker - LC APP-2   A.2 APP-1    

44 Dendrocopus medius Middle spotted woodpacker - LC APP-2 A.1.2 APP-1 + + + O 

ALAUDIDAE 

45 Melanocorypha calandra Calandra lark - LC APP-2 A.5 APP-1 + + + O 

46 Melanocorypha bimaculata Bimaculated lark - LC APP-2 A.3 APP-1 + + + O 

47 Galerida cristata Crested lark - LC APP-3 A.3 APP-2 + + + O 

HIRUNDINIDAE 

48 Ptyonoprogne rupestris Crag martin - LC APP-2 A.5 APP-1 + + + O 

49 Hirundo rustica Swallow - LC APP-2 A.5 APP-1 + + + O 

50 Delichon urbicum Common house martin - LC APP-2 A.3 APP-1 + + + O 

MOTACILLIDAE 
51 Anthus (novaeseelandiae) richardi Richard's pipit - LC APP-2   A.2 APP-1    

52 Anthus campestris Tawny pipit - LC APP-2 A.2 APP-1 + + + O 
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  Table 19.3. List of Bird Species Identified on the Study Area (Continued) 
 

FAMİLY SPECIES ENGLISH NAME ENDEMİSM 

INTERNATIONAL THREAT 
CATEGORIES 

NATIONAL THREAT 
CATEGORIES 

OBSERVATION AREA 

DATA SOURCE  Project 
Area 

Impact 
 Area 

Alternative 
Area IUCN BERN CITES 

Kiziroglu 
(2009) 

MAK 
(2011-2012) 

 

53 Anthus spinoletta Water pipit - LC APP-2 A.3 APP-1 + + + O 

54 Motacilla flava feldegg Black-headed wagtail - LC APP-2 A.3 APP-1 + + + O 

55 Motacilla alba alba White wagtail - LC APP-2 A.3.1 APP-1 + + + O 

CINCLIDAE 56 Cinclus cinclus White-throated dipper - LC APP-2 A.1.2 APP-1 + + + O 

TURDIDAE 

57 Erithacus rubecula Robin - LC APP-2 A.3 APP-1 + + + O 

58 Luscinia luscinia Thrush nightingale - LC APP-2 A.2 APP-1 + + + O 

59 Luscinia megarynchos Nigtingale - LC APP-2 A.2 APP-1 + + + O 

60 Luscinia svecica Bluethroat - LC APP-2 A.2 APP-1 + + + O 

61 Phoenicurus ochruros Black redstart - LC APP-2 A.2 APP-1 + + + O 

62 Phoenicurus phoenicurus  Common redstart - LC APP-2 A.3 APP-1 + + + O 

63 Saxicola rubetra Whinchat - LC APP-2 A.3 APP-1 + + + O 

64 Saxicola torquata Stonechat - LC APP-2 A.3 APP-1 + + + O 

65 Oenanthe isabellina Isabelline wheather - LC APP-2 A.3 APP-1 + + + O 

66 Oenanthe oenanthe Wheather - LC APP-3 A.3 APP-1 + + + O 

67 Turdus torquatus Ring ouzel - LC APP-2 A.1.2 APP-1 + + + O 

68 Turdus merula Blackbird - LC APP-2 A.3 APP-3 + + + O 

69 Turdus viscivorus Mistle thrush - LC APP-2 A.2 APP-2 + + + O 

SYLVIIDAE 

70 Cettia cetti CettI's warbler - LC APP-2 A.2 APP-1 + + + O 

71 Sylvia melanocephala Sardinian warbler - LC APP-2 A.3 APP-1 + + + O 

72 Phylloscopus collybita ChIff chaff - LC APP-2 A.3.1 APP-1 + + + O 

MUSCICAPIDAE 73 Muscicapa striata Spotted flycatcher - LC APP-2 A.3 APP-1 + + + O 

PARIDAE 74 Parus major Great tit - LC APP-2 A.3.1 APP-1 + + + O 

SITTIDAE 
75 Sitta neumayer Rock nuthatch - LC APP-2 A.2 APP-1 + + + O 

76 Sitta europaea Eurasian nuthatch - LC APP-2 A.3 APP-1 + + + O 

LANIIDAE 
77 Lanius collurio Red-backed shrike - LC APP-3 A.2 APP-1 + + + O 

78 Lanius excubitor Graet grey shrike - LC APP-3 A.1.2 APP-1 + + + O 

CORVIDAE 

79 Garrulus glandarius Jay - LC - A.3.1 APP-3 + + + O 

80 Pica pica Magpie - LC - A.5 APP-3 + + + O 

81 Pyrrhocorax graculus Yellow-billed chough - LC APP-2   A.3 APP-1 + + + O 

82 Corvus monedula Jackdaw - LC - A.5 APP-3 + + + O 

83 Corvus frugilegus Field raven - LC - A.5 APP-3 + + + O 

84 Corvus corene Hooded crow - LC - A.5 APP-3 + + + O 

85 Corvus corax Common raven - LC APP-3 A.5 APP-2 + + + O 

STURNIDAE 

86 Sturnus vulgaris Starling - LC - A5 APP-2 + + + O 

87 Sturnus roseus Rosy starling - LC APP-2 A.4 APP-1 + + + O 

PASSERIDAE 

88 Passer domesticus House sparrow - LC - A.5 APP-3 + + + O 

89 Passer montanus Tree sparrow - LC APP-3 A.3 APP-2 + + + O 

90 Petronia brachydactyla Pale rock sparrow - LC APP-3   A.2 APP-2 + + + O 

FRINGILLIDAE 

91 Fringilla coelebs Chaffinch - LC APP-3 A.4 APP-2 + + + O 

92 Serinus pusillus Red-fronted serin - LC APP-2 A.3 APP-1 + + + O 

93 Carduelis chloris Green finch - LC APP-2 A.3 APP-1 + + + O 

94 Carduelis carduelis  Gold finch - LC APP-2 A.3.1 APP-1 + + + O 

95 Carduelis spinus Eurasian siskin - LC APP-2 A.3 APP-1 + + + O 

EMBERIZIDAE 
96 Emberiza hortulana Ortolan bunting - LC APP-3 A.3 APP-2 + + + O 

97 Miliaria calandra Corn bunting - LC APP-3   A.4 APP-2 + + + O 
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Table 19.4. List of Reptile Species Identified on  the Study Area 
 

FAMİLY SPECIES ENGLISH NAME ENDEMISM 

INTERNATIONAL THREAT 
CATEGORIES 

NATIONAL THREAT 
CATEGORIES 

OBSERVATION AREA 
DATA 

SOURCE  
IUCN BERN CITES 

Demirsoy 
(2002) 

MAK 
(2010-2011) 

Project Area 
Impact 
 Area 

Alternative  
Area 

Emydidae 1 Mauremys caspica Stripe-necked - LC APP-2 - nt APP-1 +  +  + O‐L

Tesdudinidae 2 Testudo graeca Common tortoise - VU APP-2 APP-2 nt APP-1 +  +  + O‐L

Gekkonidae 3 Cyrtopodion kotschyi Kotschy’s gecko - LC APP-2 - nt APP-1 +  +  + O‐L‐A

Agamidae 4 Hemidactylus turcicus Mediterranean house gecko  - LC APP-3 - nt APP-1 +  +  + O‐L‐A

Lacertidae 

5 Laudakia stellio star lizard - LC APP-2 - nt APP-1 +  +  + O‐L

6 Ophisaurus apodus European legless lizard - LC APP-2 - nt APP-1 +  +  + O‐L

7 Parvilacerta parva Dwarf Lizard - LC APP-2 - - APP-1 +  +  + O‐L

8 Lacerta (Darevskia)  trilineata Balkan green lizard - LC APP-2 - nt APP-1 +  +  + O‐L

9 Ophisops elegans Snake-eyed lizard - LC APP-2 - nt APP-1 +  +  + O‐L

Scincidae 10 Trachylepis  aurata - - LC APP-3 - nt APP-1 ‐  ‐  + L

Boidae 11 Eryx jaculus Sand boa - LC APP-3 APP-2 R APP-1 ‐  ‐  + L‐A

Colubridae 

12 Coluber (Dolichopis) jugularis Black whip snake - LC APP-2 - nt APP-1 ‐  ‐  + L

13 Platyceps najadum Dahl’s whip snake - LC APP-2 - nt APP-1 ‐  ‐  + L

14 Hemorrhois ravergieri Spotted whip snake - NE APP-3 - nt APP-1 ‐  ‐  + L‐A

15 Dolichopis schmidti Coluber schmidti - LC APP-3 - nt APP-1 ‐  ‐  + O‐L

16 Eirenis modestus Ring-headed dwarf snake - LC APP-3 - nt APP-1 +  +  + L‐A

17 Elaphe quatuorlineata Four-lined snake - LC APP-2 - nt APP-1 ‐  ‐  + O‐L

18 Natrix natrix Grass snake - LR/lc APP-3 - nt APP-1 +  +  + O‐L

19 Natrix tasellata Dice snake - LC APP-2 - nt APP-1 +  +  + L‐A

Viperidae 20 Vipera lebetina Levantine viper - NE APP-2 - nt APP-1 ‐  ‐  + L‐A

 
 
 
 

Table 19.5. List of Amphibian Species Identified on the Study Area 
 

FAMİLY SPECIES ENGLISH NAME ENDEMISM 

INTERNATIONAL THREAT 
CATEGORIES 

NATIONAL THREAT CATEGORIES OBSERVATION AREA 
DATA 

SOURCE 
IUCN BERN CITES 

Demirsoy 
(2002) 

MAK 
(2010-2011) 

Project Area 
Impact 
 Area 

Alternative  
Area 

Salamandridae 1 Neurergus strauchii Strauch's spotted newt - VU APP-3 - nt - - - + L 

Bufonidae 2 Bufo bufo Common toad - LC APP-3 - nt - + + + O-L 

Hylidae 
3 Pseudepidalea viridis Green Toad - LC APP-2 - nt - - - + O-L 

4 Hyla arborea European tree frog - LC APP-2 - nt - - - + L 

Ranidae 

5 Hyla savignyi Common tree frog - LC APP-3 - nt - + + + L 

6 Rana macrocnemis Long-legged Wood Frog - LC APP-3 - nt - - - + O-L 

7 Pelophylax ridibundus Eurasian marsh frog - LC APP-3 - nt - + + + 
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APPROVED FLOW RATE 
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Approved Flow Rate Report 
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AIR QUALITY MODELLING 
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AIR QUALITY MODELING 
 

 1. Introduction  
 
Dust and gas emissions were investigated within the scope of the assessment of 

potential impacts on air quality expected to be generated during the construction and 
operation phases of the Alpaslan II Dam and HEPP Project. 

 
  
2. Legal Framework 
 
Particulates vary widely with respect to size and composition. PM10 (particulate 

matter smaller than 10m) standard identifies particulates which people may inhale and 
has became mostly accepted criterion for particulate matter in atmosphere. In this respect, 
the limit values regarding the particulate matter in both Regulation on Assessment and 
Management of Air Quality (RAMAQ) and Regulation on Air Pollution Control Sourced 
from Industry (RAPCSI) are set as PM10. Therefore, calculations have been carried out in 
respect to PM10 values. 

 
 
Regulation on Assessment and Management of Air Quality (RAMAQ)   
 
Regulation on Assessment and Management of Air Quality came into force 

following the publishing in Official Gazette numbered 26898, dated June 6, 2008. The Air 
Pollution Control Regulation (APCR) was repealed with this regulation. In the scope of the 
EU harmonization process, the short term and long term limit values have been re-defined 
in this regulation with the purpose of being in line with related environmental legislations of 
EU. However, a transition period has foreseen for the adaptation to implement these 
limits. 

 
 
Regulation on Air Pollution Control Sourced from Industry (RAPCSI) 
 
Regulation on Air Pollution Control Sourced from Industry (RAPCSI), came into 

force following the publishing in Official Gazette numbered 27277, dated July 3, 2009, 
aims to control emissions emitted to atmosphere in the forms of smut, dust, gas, vapor 
and aerosols as a result of activities of industrial and energy generation facilities, to 
protect human health and the environment from risks originating from pollution in receiving 
air environment, to mitigate the negative impacts on the public and neighborhoods caused 
by air pollution, and to prevent the generation of these impacts. Regulation on Air 
Pollution Control Sourced from Industry (RAPCSI) published in Official Gazette numbered 
26236, dated July 22, 2006 was repealed with this regulation 

 
In this regulation, limit values for stack and places other than stack, which require 

calculation of contribution to air quality values if exceeded, are provided in Annex 2. 
These values are presented in Table 18.1. 
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Table 18.1. Limit Values for the Emissions Sourced from the Stack and Places other than Stack 
 

Parameters 
Mass Flows (kg/hour) 

From Stack From Places other than Stack 

CO 500 50 

NOx 40 4 

SOx 60 6 

PM 10 1 

 
 
Emission values expected to be originated from construction and operation 

activities that will be carried out within the scope of the Project will be calculated and 
compared with limit values indicated above table. In the conditions that the calculated 
emission values exceeds the limit values, modeling study will be carried out and 
contribution of this emission values to air quality will be calculated. 

 
 
3. Methodology 
 
The potential impacts of the emissions on air quality were estimated by the means 

of the ISCST3 model (Industrial Source Complex - Short Term 3), developed by USEPA 
(United States Environmental Protection Agency). 

 
The dust emissions are expected to be originated as a result of following activities 

to be carried out within the context of construction phase of the Project; dismantling 
activities, loading the excavation materials, and unloading the materials.  

 
The emission factors used in dust emissions calculations are given in Table 18.2. 
 
 
Table 18.2. Emission Factors used in Dust Emission Calculations (RAPCSI) 
 

Sources 
Emission Factors (kg/ton) 

Uncontrolled Controlled 

Dismantling 0.025 0.0125 

Loading 0.010 0.005 

Unloading 0.010 0.005 

 
 
ISCST3 as one of the most widely used computer models provides estimates 

hourly, daily and annual ground level concentrations by using real time values that varies 
in time. The model includes different dispersion model calculations for different types of 
sources (point, volume, line) including the fugitive pollutants being emitted from the 
isolated stacks. 

 
ISCST3 model works in a network system defined by the user, and calculations 

are done for corner points of each receptor element which forms network system. Network 
system used in ISCST3 model can be defined as polar or cartesian; besides remote 
receptors outside the network can be determined and more detailed calculations can be 
made for that points, and in addition to ground level concentrations, calculations also can 
be done for certain heights of the atmosphere. 
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In accordance with the Model, working area was defined with about 40 km in the 
direction of east-west and 27 km in north-south direction in a manner that cover the 
Project area and settlements located in the vicinity. Within the borders of this defined 
area, about 1,800 receiving points were established in both direction with 750 m intervals 
and calculations were done for all these points. In addition to calculated values for these 
points, concentration and deposition amounts expected to be generated in the related 
settlements were calculated, as well. 

 
Model user also imports the meteorological data of the defined project area, in 

which the calculations will be done, into the Model by means of specific formatted file. 
This meteorological data is prepared hourly, and in this scope, some values such as; 
dominant wind direction, average wind speed, average ambient temperatures, urban 
mixing height, rural mixing height, Monin-Obukhov length, surface roughness length are 
introduced to the Model on a hourly basis. 

 
For the determination of the year that represents the longstanding meteorological 

data of the defined project area, firstly, overall monthly wind values between 2001-2010 
years were gathered from the Varto Meteorology Station which is the closest station to the 
project area, and then dominant wind directions (with respect to wind values) were 
determined, accordingly. Following this, determined dominant wind directions (1.,2. and 
3.) were compared with “overall monthly wind values” and consequently year of 2010 was 
determined as most appropriate representative year.  

 
In this respect, meteorological data including temperature, wind speed, dominant 

wind direction, cloudiness, pressure and humidity was obtained from the Varto 
Meteorology Station while mixing height was taken from Erzurum Meteorology Station 
which is the closest radiosonder type station. 

 
 

4. Air Emission Sources Related with the Project 
 
4.1. Construction Phase 
 
Construction phase of the Alpaslan II Dam and HEPP Project is expected to take 4 

years. Dust emissions are expected to be generated from construction activities, such as; 
excavation and filling works, loading/unloading of the excavated materials, hauling of the 
material taken from the quarries and transportation on roads, which will be carried out 
during the construction phase planned to be started in 2012. On the other hand, as some 
part of the activities will be carried out in underground and some of in wet environment, 
dust emissions will not be generated within these activities. 

 
Above mentioned activities will be carried out in different periods within 4-year 

construction phase. In calculations of the dust emissions expected to be sourced from 
construction activities, a worst case scenario considering the most concentrated period 
with respect to dust emissions was taken into account and excavation and filling amounts 
to be generated within this period was determined, accordingly. Determined excavation 
and filling amounts are given in Table 18.3. 
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Table 18.3. Excavation and Filling amounts Expected to be Generated during the Construction 
Activities 
 

Emission Source Material Amount (ton) 

K-1 Rock Quarry 400,000  

K-2 Rock Quarry 400,000  

K-3A Rock Quarry 400,000  

K-5 Rock Quarry 400,000  

K-6A Rock Quarry 400,000  

K-6B Rock Quarry 400,000  

A Impervious Material Borrow Area 3,240,000 

B Impervious Material Borrow Area 90,000 

C Impervious Material Borrow Area 234,000 

D Impervious Material Borrow Area 216,000 

Excavation and Filling of Dam Shaft 5,500,000 

TOTAL 11,680,000 

 
 
The amount of dust emissions expected to be generated during the construction 

activities are given in Table 18.4.  
 
Table 18.4. Dust Emission Amounts Expected to be Generated during Construction Activities 

 

Emission Source 

Emission Amount (PM10) 

Uncontrolled (kg/hour) Controlled (kg/hour) 

K-1 Rock Quarry 2.0254 1.0127 

K-2 Rock Quarry 2.0254 1.0127 

K-3A Rock Quarry 2.0254 1.0127 

K-5 Rock Quarry 2.0254 1.0127 

K-6A Rock Quarry 2.0254 1.0127 

K-6B Rock Quarry 2.0254 1.0127 

A Impervious Material Borrow Area 16.4062 8.2031 

B Impervious Material Borrow Area 0.4558 0.2279 

C Impervious Material Borrow Area 1.1848 0.5924 

D Impervious Material Borrow Area 1.0938 0.5469 

Crushing and Screening Plant 16.4844 8.2422 

Excavation and Filling of Dam Shaft 18.8078 9.4039 

TOTAL 66.5852 33.2926 

 
 
Other emission source of the construction phase is expected to be construction 

vehicles and equipments which will be used in the course of construction activities. 
Primary exhaust dispersions from that vehicles are NO2, CO, HC, SO2, PM and lead in 
PM. Emission features depend on the parameters, such as; age of vehicle, engine speed, 
operating temperature, ambient temperature, pressure, fuel type and fuel quality. 
Emissions of lead doped petrol and diesel fuel per vehicle defined by EPA are listed in 
Table 18.5. 
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Table 18.5. Emissions Sourced from Vehicles (USEPA) 
 

POLLUTANTS 
EMISSIONS (g/km/vehicle) 

Lead Doped Petrol Diesel Fuel 

Nitric Oxides (NOx) 1.2 9.0 

Carbon Monoxide (CO) 39.0 15.0 

Sulphur Dioxide (SO2) 0.08 1.5 

Hydrocarbon (HC) 2.6 2.9 

Particulate Matter  (PM) 0.4 0.8 

Lead (Pb) 1 0.064 -- 
1 Diesel fuel does not include lead. 

 
 
Gas and PM emission amounts expected to be emitted from the exhausts of the 

vehicles to be used in construction and operation phase are given in Table 18.6. 
 
Table 18.6. Emission Amounts Expected to be Generated from the Exhaust of Construction Vehicles 
 

Emission Amounts (kg/hour) 

NOX CO SO2 HC PM10 

0,198 0,330 0,033 0,064 0,018 

 
 
As PM10 value expected to be generated during construction activities exceed the 

limit values identified for places other than stack (1 kg/hour), dispersion of the PM10 
emissions under meteorological and topographical conditions were modeled by means of 
ISCST3 model. NO2, CO, HC, SO2 amounts are under the limit values; therefore, 
modeling studies were not carried out for them. 
 

 
6. Modeling Results 

 
As a result of the modeling studies, annual and daily maximum dust 

concentrations, and short term and long term dry deposition values expected to be 
received in settlements located in the vicinity of Project area were determined. For the 
comparison of these determined values with limit values defined in regulation, Table 18.7 
is established and given below.   

 
 
Table 18.7. Maximum Dust Concentrations and Deposition Values Expected to be Received in Settlements 

(Construction Phase) 
 

Settlement  Modeling Result Limit Value (RAPCSI*) 

Dogdap    

Daily PM10 Concentration 7,72 µg/m3 140 µg/m3 

Annual PM10 Concentration 2,01 µg/m3 78 µg/m3 

Long Term Dry Deposition Value 30 mg/m2day 442 mg/m2day 

Short Term Dry Deposition Value 2,08 mg/m2day 238 mg/m2day 

Bagici   

Daily PM10 Concentration 13,13 µg/m3 140 µg/m3 

Annual PM10 Concentration 3,54 µg/m3 78 µg/m3 

Long Term Dry Deposition Value 30 mg/m2day 442 mg/m2day 

Short Term Dry Deposition Value 3,56 mg/m2day 238 mg/m2day 
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Table 18.7. Maximum Dust Concentrations and Deposition Values Expected to be Received in Settlements 
(Construction Phase) (Continued) 

 
Settlement  Modeling Result Limit Value (RAPCSI*) 

Kayalidere    

Daily PM10 Concentration 27,67 µg/m3 140 µg/m3 

Annual PM10 Concentration 14,78 µg/m3 78 µg/m3 

Long Term Dry Deposition Value 90 mg/m2day 442 mg/m2day 

Short Term Dry Deposition Value 12,90 mg/m2day 238 mg/m2day 

Akkonak    

Daily PM10 Concentration 33,13 µg/m3 140 µg/m3 

Annual PM10 Concentration 14,65 µg/m3 78 µg/m3 

Long Term Dry Deposition Value 90 mg/m2day 442 mg/m2day 

Short Term Dry Deposition Value 15,95 mg/m2day 238 mg/m2day 

Dumlusu   

Daily PM10 Concentration 14,86 µg/m3 140 µg/m3 

Annual PM10 Concentration 3,73 µg/m3 78 µg/m3 

Long Term Dry Deposition Value 130 mg/m2day 442 mg/m2day 

Short Term Dry Deposition Value 4,14 mg/m2day 238 mg/m2day 

Akpinar   

Daily PM10 Concentration 22,54 µg/m3 140 µg/m3 

Annual PM10 Concentration 5,47 µg/m3 78 µg/m3 

Long Term Dry Deposition Value 80 mg/m2day 442 mg/m2day 

Short Term Dry Deposition Value 5,92 mg/m2day 238 mg/m2day 

* 2012 limit values 

 
Model results representing the long term and short term equal concentration 

curves of construction sourced PM10 values on the settlements are given in Figure 1 and 
Figure 2 respectively. Long term and short term dry deposition curves of the model are 
represented in Figure 3 and Figure 4, as well. 
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Figure 18.1. Construction Sourced PM10 Long Term Concentrations 

 
 

 
 

Figure 18.2. Construction Sourced PM10 Short Term Concentrations
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Figure 18.3. Construction Sourced PM10 Long Term Dry Deposition Concentrations

 
 

 
 

Figure 18.4. Construction Sourced PM10 Short Term Dry Deposition Concentrations
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According to Regulation on Air Pollution Control Sourced from Industry (RAPCSI), 
for facilities containing loading, unloading, separation, screening, crushing and grinding 
activities, concentration of the dust (PM10) will not exceed the value of 3 mg/Nm3 at 3 m 
away from the source considering the dominant wind direction. In this respect, maximum 
daily dust concentration is expected to be as 1.84 mg/Nm3 which is under the regulation 
limit value.  

 
 

14.7. General Evaluation 
 

In this section, emission amounts expected to be generated during the 
construction phase of the Alpaslan II Dam and HEPP Project and distributions of these 
emissions under meteorological and topographical conditions are assessed. 

 
 Dust emissions will be generated due to activities such as; excavation-fill works, 
loading/unloading of the excavated materials, hauling of the material taken from the 
quarries, which will be carried out within the scope of the construction phase of Project 
planned to be commenced in 2012. Additionally, the other emission source of the 
construction phase will be exhaust emissions of the construction equipments to be used 
during construction phase. 
 

Apart from dust emissions, there will be NO2, CO, HC, SO2, PM and lead in PM 
emissions from the exhaust of the construction equipments, as well. 
 

In the conditions that any measures do not taken, expected PM10 value for the 
construction phase was calculated as 66.59 kg/hour. As this value exceed the limit value 
(1 kg/hour), defined in Annex-2 of RAPCSI and required to be calculated for air quality 
contribution values if exceeded, modeling study was carried out and by this means 
distribution pattern of the dust was studied. Modeling study was not carried out for the 
NO2, CO, HC, SO2 since they are under the limit values. 

 
All emission values obtained from the model study are under the limit values 

defined in RAPCSI. (see Table 18.7) 
 
In order to control the dust emissions expected to be generated during 

construction activities, roads will be suppressed with water, there will be speed limits for 
vehicles and new and well-kept will be used, as possible. Blasting will be carried out in 
line with the related rules and regulations. In addition, in the process of storing the 
excavation material outdoors, the following measures stated in Annex-1 of RAPCSI will be 
taken in order to keep up with the air quality standards:  
 

 Loading and unloading will be carried out without throwing. 
 

 The materials will be covered with a nylon canvas, or material having grain 
size larger than 10 mm.  

 
 Upper layers will be kept at a humidity of 10% and equipment required for 

providing this condition will be established.  
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For the purpose of minimizing dust emission amounts to be sourced from the 
construction vehicles and equipments during the construction phase of the Project and 
keeping them under the limit values, provisions of Regulation on Assessment and 
Management of Air Quality (RAMAQ) came into force following the publishing in Official 
Gazette numbered 26898, dated June 6, 2008 and Regulation on Air Pollution Control 
Sourced from Industry (RAPCSI), came into force following the publishing in Official 
Gazette numbered 27277, dated July 3, 2009 will be complied. Additionally, within the 
scope of the monitoring plan, dust (particulate matter) measurement will be conducted in 
settlement located in the vicinity of the Project area. Further information regarding this 
issue is given in Section VIII.  
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EMERGENCY ACTION PLAN 
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 EMERGENCY ACTION PLAN 
 

1. Objective 
 

The aim of the Emergency Action Plan (EAP) is to protect lives that might be affected 
from situations such as emergency states that are unforeseen at the construction and 
operation phases of the dam, natural disasters (fire, earthquake, lightning, etc.), closing 
down of the roads, communication losses, accidents within the plan, incorrect operation, 
irregular maintenance, and also to reduce the possible impacts on the dam or the 
surrounding residential locations. 

 
For the successful application of the Emergency Action Plan to be prepared at the 

construction phase, the dam owner / representative shall assign an Emergency action Plan 
Coordinator and team, these personnel shall be trained and assigned tasks. Furthermore, 
each personnel has to be informed concerning his/her responsibility in order to minimize the 
chaos at the possible emergencies and to ensure that the plan can be successful. 

 
The accidents, natural disasters, etc. events that can occur during the construction 

and operation of the dam, the measures to be taken in these events and the duties and 
responsibilities of the emergency action team is provided below. 

 
 

 2. Duties and Responsibilities 
 

 Dam Owner or Representative 
 
Every kind of activity and action performed at the construction and operation phase of 

the project is under the responsibility of the dam owner / representative. The other duties and 
responsibilities of the dam owner / representative within the Emergency action Plan has been 
defined as follows: 

  
 Selection of the Emergency action Plan Coordinator and approval of the gathered 

Emergency action Team, 
 Participating to the EAP review meetings held once a year and approving the final 

form of AMP, 
 In case of emergency, providing approval for applicability for the actions that are not 

present within the AMP, 
 Examining the reports prepared after the emergency. 

 
 

 Emergency Action Plan Coordinator (EAPC) 
 
The Emergency Action Plan Coordinator is responsible from executing the actions 

developed in case of an unexpected event in conformity with the prepared Emergency Action 
Plan and the development of this plan. The other duties and responsibilities of the EAPC are 
summarized below: 

 
 Forming the Emergency Action Team (EAT), 
 Training of the participants to intervene in emergencies, 
 Arranging work sharing within the Emergency action Team, 
 Review of the EAP with the participants annually, making the necessary changes, 

distribution of the updated copes thereof to the participants, 
 Arranging practices at certain intervals to check the compliance and functionality of 

AMP, 
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 Depending on the type of emergency, determination of the contact persons to be 
called in case of emergency action and keeping these contact information in writing at 
a place that is accessible to everyone within the team, 

 Reflecting any changes at the contact information of EAP team and the emergency 
contacts to the contact list, 

 In case of an emergency, making sure that the Emergency action Team acts in 
conformance to the EAP, 

 Where EAP proves to be insufficient during intervention, realizing actions 
independent from the EAP after obtaining the approval of the dam owner / 
representative and later reflecting these actions to the EAP, 

 After the end of the emergency, preparing a status review report together with the 
Emergency action Team and submitting this report to the dam owner / representative. 

 
 
Emergency Action Team (EAT) 

 
 An Emergency Action Team is gathered by considering the individual capabilities of 
the persons working under EAPC. The duties and responsibilities of EIT are as follows: 
 

 Participating to the training and practices for EAP realization, 
 Performing annual EAP reviews with the EAPC, 
 Informing the EAPC in case of an emergency, 
 Depending on the type of emergency, taking the necessary actions according to the 

AMP, 
 Notifying the predetermined contact persons regarding the emergency, 
 After the end of the emergency, reviewing the status together with the EAPC and 

contribute in the preparation of the report. 
 
 

  Possible Emergencies 
 
3.1. Accidents 
 
The accidents that may occur during the dam construction and operation process can 

cause injuries and even deaths. In such situations, first of all it is planned to benefit from the 
EIT at the worksite that knows first aid, the cottage hospitals present at the nearest 
residential locations, and if not sufficient, then from the nearest hospital. In case of injuries to 
occur at the plan, the first intervention shall be made at the place of the event by the 
emergency action team member that knows first aid and/or the doctor present at the 
worksite. During these actions, the other team members shall ensure the safety of the 
surrounding to prevent any more damage, any possible fire threats shall be sought, spilled 
materials, if any, shall be cleaned. 

 
As a result of certain accidents, fuel, oil, gasoline or other hazardous liquids can 

intermix to the surface waters. When fuel or other hazardous substances are seen to be 
floating on the water, the first intervention shall be made by the EAT, if not sufficient, then the 
fire brigade shall be contacted for help. Fuel, oil/grease, gasoline and other similar floating 
substances shall be separated from the water via scraping. These substances shall be 
collected and kept at impermeable containers, and then disposed as per the “Waste Oils 
Control Regulation”. 

Duties and Responsibilities of the First Aid and Rescue Teams 
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1) All the team members should be aware of the type of injury risks present at each 
region. 

 
2) In case of emergency, the team members search for injured at their responsibility 

zones. The team leader can allocate duties in this respect if necessary. 
 

3) When an injured is detected, immediately first aid activity is commenced. However, if 
there is any hesitation regarding first aid, an authorized person should be waited. An 
intervention that might worsen the situation of the injured should not be made. 
 

4) A member to be commissioned by the leader during the first aid activities goes to the 
most suitable road junction where the ambulance can come and directs the incoming 
vehicle to the place of event. 
 

5) After the ambulance arrives, if requested, the team members help in the first aid 
activities. 
 

6) Prevents the entrance of irrelevant persons to the region during the first aid 
operations. 
 

7) After necessary interventions are made on the injured and/or the injured is transferred 
to the hospital, a minutes is prepared related to the accident. 
 

8) If an injured has not been determined after the emergency, the team members are 
counted and the members are kept ready under the leadership of the team leader. 

 
 
 3.2. Fire 

 
Precautions should be developed regarding the fires that can occur at the dam 

worksite and thus the fire will be prevented from occurring. Furthermore, fire extinguisher 
tools and equipment shall be placed at suitable location in the work site against any possible 
fire. 

 
However, since the forested areas are especially sensitive against fire, no open fire 

shall be lit outside the worksite at dry seasons and necessary precautions shall be taken to 
prevent the occurrence of fire at the works to be performed. 

 
 

 Duties and Responsibilities of the Emergency Action Team 
 
All the team members should be aware for the type of fire threat present at every 

zone. Again, they should be informed concerning how to intervene to each type of fire and 
with which type of extinguisher.  

 
In case of emergency, the team members perform fire search at their regions of 

responsibility. The team leader can allocate duties in this respect if necessary.  
 

1) If a fire is detected or if the emergency itself is fire, the fire extinguishing activities are 
commenced, without panic, under the control of the team leader. 
 

2) During the extinguishing activities, a member to be commissioned by the leader, goes 
to the most suitable road junction where the fire brigade can come and directs the 
incoming vehicle to the place of fire. 
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3) After the fire brigade arrives, if requested, the team members help in the fire 

extinguishing activities. 
 

4) Prevents the entrance of irrelevant persons to the region during the fire extinguishing 
operations. 
 

5) If a fire has not been determined after the emergency, the team members are 
counted and the members are kept ready under the leadership of the team leader. 

 
 
 3.3. Earthquake 
 

The personnel working at the plant should be trained as to how to act to secure 
him/herself in case of an earthquake. If an earthquake at an intensity of 5 or above as per the 
Richter scale has been detected at the region and if the commissioned persons can feel the 
ground vibrations or become subject to certain earthquake criteria (being felt by everyone, 
the persons being unable to walk straight, the items in the shelves  moving / falling down, the 
furniture moving / falling down, cracking at weak plaster and walls, visible shaking at the 
trees and bushes and hearing voices/sounds), the following steps shall be followed and 
implemented; 

 
1. After the earthquake, visual inspection shall be made at the dam in general. 
 
2. After the inspection and controls are completed, the findings shall be immediately 

notified to the related authorities. 
 
3. If the dam is collapsing or has received damage such that it may collapse; the 

residential areas downstream and the other dam enterprises shall be immediately 
notified. Furthermore, the water level within the reservoir shall be reduced under 
control. 

 
4. If the dam is not collapsing but a significant damage has been detected at its 

embankment, the water level within the reservoir shall be reduced under control. The 
water discharging operation shall be continued until controlled by the authorized 
engineer or the dam owner. 

 
5. If the dam has been damaged but the damage is not as serious to cause collapsing, 

the nature shall be observed and the risk of collapsing shall be assessed. Then, the 
local and national institutions shall be contacted and the instructions shall be applied. 

 
 
 3.4. Flood Risk 
 

There may be rises in the dam water level with the impact of excess rain or current at 
the dam area. In such situations, the following steps shall be applied in order to prevent 
negative impact on the reservoir area surrounding, residential areas and arable fields 
downstream. 
 

1. Local emergency units and SI shall be contacted. They shall be notified regarding the 
following matters. 

 
 Present reservoir height and freeboard (safety margin) height 
 Reservoir rate of ascent 
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 Weather conditions (past-present-future) 
 Evacuation/discharge status at downstream of the river 
 The leak rate from the channels 

 
2. If possible, the discharge amounts at the cover and spillway shall be increased 

gradually. 
 
3. The public downstream shall be warned the discharge amounts shall be gradually 

increased to prevent the downstream public from being negatively affected. 
 
4. Depending on the change in the water level, the increasing or decreasing leak shall 

be controlled. 
 
5. The areas near the dam foundation or crest shall be checked against signs of leak, 

sink, depression, slide and other dangerous statuses. If such status is seen, the 
downstream residential areas and DSI shall be immediately notified. 

 
 
3.5. Leak – Spill  
 
Road or Soil Pollution 
 
Oil, fuel oil and dye, etc. materials can spill within the project area and/or the used 

roads. The actions to be taken within the first 30 minutes after the spill of these items on the 
highway are very important in terms of preventing pollution. In case of any leak and/or spill 
after an accident, the actions to be taken are as follows: 
 

1. The source of the leak should be determined and if possible the leak should be 
stopped, 

 
2. Sand bags shall be placed around it to prevent the spreading of the leak, 

 
3. In major leaks, depending on the slope of the land, a small channel shall be 

opened at the bottom end of the leak, inside shall be filled with absorbing material and the 
leaking substance shall be ensured to accumulate here, thereby, the intermixing of the leak 
with the groundwater shall be prevented, 
 

4. The pollutant, polluted absorbent material and soil shall be placed inside bags of 
suitable site and strength, and labeled. 
 

5. In case the leak and spill is too much, the accident shall be immediately notified to 
the worksite chief. 
 

6. Any truck, work machinery, etc. vehicles making an accident on the highway shall 
be brought to its normal position as soon as possible to prevent the formation of further leak 
and spills. 
 
 

Leaks to the Water Resources 
 
Absorbent barges shall be used to prevent the spreading and collect any oil-fuel oil 

and chemical substance leaks that may seep to the water resources as a result of any 
accident. The interior of the absorbent barges shall be filled with absorbing fibrous material. 
By considering the size of the leak and the flow rate of the water resource, a few series of 
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barges shall be used until the leak is completely gathered. The water quality of the water 
resource shall be monitored at the downstream and upstream of the area where leak has 
originated. 
 
 
 Pollution Preventing Equipment and Materials 
 

 Sand: Sand is a good material to absorb the pollution created on the road and soil 
and to prevent its spreading. However, the sand has to be dry. 

 Sawdust: Sawdust is one of the materials that can be used to prevent the 
spreading of the liquid substances that have spilled on the road and the soil. 

 In leaks occurring from tins, barrels, etc. packaging, and the material shall be 
immediately poured to a sound tin, barrel, etc. 

 Absorbent barges. 
 Absorbent cushion. 
 Rubber gloves, special clothing and personal protective equipment. 
 Vacuum pump. 
 Barrels resistant to chemical substance. 
 Sound plastic bags. 
 
 

 4. End of the Emergency Situation and Subsequent Acts 
 
If the conditions evidencing the end of the emergency at the dam area have occurred 

and the EAPC has approved the safety of the project site, the necessary departments are 
notified regarding the situation. The emergency action team gathers under the chairmanship 
of the EAPC, conducts an overall evaluation of the situation and a minutes is prepared 
regarding the emergency. The compliance of the actions undertaken during emergency 
action to the EAP is discussed; the necessary corrections and/or additions are integrated to 
the plan. When an unforeseen emergency is encountered, it will be ensured that this event is 
included to the EAP and that the preventive measures and intervention plans concerning this 
event are developed. 
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List of Contacts to be Called in Case of Emergency 
 
Name of Institution  Contact Person’s Name  Contact Number 

Mus Security Directorate 
    Office 

    Out of office 

Mus governorship 
    Office 

    Out of office 

Provincial Disaster and 
Emergency Directorate 

    Office 

    Out of office 

Mus Municipality 
    Office 

    Out of office 

………….. Village Mukhtar 
    Office 

    Out of office 

………….. Village Mukhtar 
    Office 

    Out of office 

………….. Village Mukhtar 
    Office 

    Out of office 

Fire Brigade 
    Office 

    Out of office 
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Name of Institution  Contact Person’s Name  Contact Number

DSI General Directorate 
    Office 

    Out of office 

....................... Hospital 
    Office 

    Out of office 

Consulting Engineering Company 
    Office 

    Out of office 

Alpaslan I Dam and HEPP 
Operation 

    Office 

    Out of office 

 
    Office 

    Out of office 

 
    Office 

    Out of office 

 
    Office 

    Out of office 

 
    Office 

    Out of office 

 
    Office 

    Out of office 
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 Emergency Action Flow Schemes 
 
 Earthquake: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Any damage at the dam 
embankment, spillway or 
outlets? 

If the first inspection was at 
night, check again during the 

day 

Is the damage significant? Or 
is it a damage that might 

become significant? 

After the earthquake is felt, perform visual inspection on the dam and 
continue the inspection for 24 hours 

Immediately inform the police, 
DSI, governorship and 
consultancy engineering 
company 

If it is safe, start dam damage 
control 

YES 

YES 

NO 

NO 



ALPASLAN II ENERJİ ÜRETİM  
VE MADENCİLİK SAN. TİC. A.S. 

ALPASLAN II DAM AND HEPP PROJECT
FINAL EIA REPORT

 

707 
 

 Excess Rain / Flow: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Any damage at the dam 
embankment, spillway or 
outlets? 

If the first inspection was at 
night, check again during the 

day 

Is the damage significant? Or 
is it a damage that might 

become significant? 

Perform visual inspection at the dam for problems such as leak 
erosion and flood risk 

Immediately inform the police, 
DSI, governorship and 
consultancy engineering 
company 

If it is safe, start dam damage 
control 

YES 

YES 

NO 

NO 

Are strong winds expected? 

YES 

NO 

Increase observations, report 
if there is any change 
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 Failure of Operation of the Water Evacuation Equipment: 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Can the flow be controlled by the 
upstream valves?  

Close the upstream valves 

Make status assessment and determine the damage status 

Immediately inform the police, 
DSI, governorship and 
consultancy engineering 
company 
 

If it is safe, start damage control 
at the dam 

YES 

NO 

YES 

YES 

Is the flow at the dam placed 
under control? 

NO 

Calculate the scale of damage 
and if the water cannot be 
placed under control, give report 
to the responsible personnel 

NO 

The situation is under control 

Does the dam have a risk of 
collapsing? (if the water level exceeds 
the crest level by 300 mm, the 
persons at the contact list should be 
immediately notified) 
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 In Case of Fundemental Structural Damages: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Are there signs of the possibility of dam collapsing? 

Calculate the scale of damage 
and if the water cannot be 
placed under control, give 
report to the responsible 
personnel 

At the routine controls performed, are there any soil movements, 
slides or erosion detected? 

Immediately inform the police, DSI, governorship and consultancy 
engineering company 

If it is safe, start damage control at the dam

YES 

Record all the emerging problems 

NO 

Record all the events of the process  
(photos, timing, video, general phone calls) 
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SECTION PLANS FOR UNITS 
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App 23.1. Alpaslan II Dam and HPPS Project General Layout 
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 App 23.2. Dam Sections   
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 App 23.3. Spillway General Layout Plan and Profile 
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 App 23.4. Diversion-Bottom Outlet Tunnels Plan and Section  
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 App 23.5. Diversion Tunnel Gate Shaft Sections
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 App 23.6. Headrace Tunnel Plan and Sections  
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 App 23.7. Headrace Tunnel Plan and Sections   
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 App. 23.8. Powerhouse Plan at Level 1,280.00  
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 App. 23.9 Powerhouse Section  A-A 
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 App.23.10. Powerhouse Section B-B, C-C, D-D 
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 App. 23.11. Powerhouse Appearance  
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PUBLIC PARTICIPATION 
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Official Minute of Public Participation Meeting 

 
 



ALPASLAN II ENERJI URETIM  
VE MADENCILIK SAN. TIC. A.S. 

ALPASLAN II DAM AND HEPP PROJECT 
FINAL EIA REPORT

 

722 
 

 
 
 
 
 



ALPASLAN II ENERJI URETIM  
VE MADENCILIK SAN. TIC. A.S. 

ALPASLAN II DAM AND HEPP PROJECT 
FINAL EIA REPORT

 

723 
 

 
 
 
 
 



ALPASLAN II ENERJI URETIM  
VE MADENCILIK SAN. TIC. A.S. 

ALPASLAN II DAM AND HEPP PROJECT 
FINAL EIA REPORT

 

724 
 

 
 
 
 



ALPASLAN II ENERJI URETIM  
VE MADENCILIK SAN. TIC. A.S. 

ALPASLAN II DAM AND HEPP PROJECT 
FINAL EIA REPORT

 

725 
 

 
 
 
 



ALPASLAN II ENERJI URETIM  
VE MADENCILIK SAN. TIC. A.S. 

ALPASLAN II DAM AND HEPP PROJECT 
FINAL EIA REPORT

 

726 
 

 
 
 
 
 
 
 



ALPASLAN II ENERJI URETIM  
VE MADENCILIK SAN. TIC. A.S. 

ALPASLAN II DAM AND HEPP PROJECT 
FINAL EIA REPORT

 

727 
 

 
 
 
 
 
 



ALPASLAN II ENERJI URETIM  
VE MADENCILIK SAN. TIC. A.S. 

ALPASLAN II DAM AND HEPP PROJECT 
FINAL EIA REPORT

 

728 
 

 



ALPASLAN II ENERJI URETIM  
VE MADENCILIK SAN. TIC. A.S. 

ALPASLAN II DAM AND HEPP PROJECT 
FINAL EIA REPORT

 

APP 25 

 

LANDSCAPING AND REINSTATEMENT 
PROJECT 
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1. INTRODUCTION 
 

This report compiles and presents the results of “Erosion and Sediment Control and 
Landscaping and Reinstatement Project” of Alpaslan II dam and HEPP (ALP-R-HEPP) in 
Turkey.  
 
 

2. AIMS AND OBJECTIVE 
 

To improve Turkish economy and energy market, investment of “Alpaslan II Dam, 
Hydraulic Energy Power  Plant project (ALP-D-HEPP)  were planned on the Murat river 
which is one of the main tributaries of the Euphrates river by the ALPASLAN II ENERGY 
PRODUCTION AND MANING INDUSTRY INC within the borders of the central and Varto 
districts of the Mus province. 
 

ALP-D-HEPP, Material query, crushing-screening-washing plant, concrate production 
plant, relocation roads were planned in the Mus province on the Murat River, located in the 
Europtes River watershed, at the 1265 m thalveg elevation, which is far from 30 km from 
Mus province.  
 

There is Mus plain at the downstream of the Alpaslan II Dam.  After constructing ALP-
HEPP project, 733,80 GWh energy will be produced annually with 98 m maximum gross 
head and 344 m3/s flow rate by the 280 MWe installed power. At the same time 68.060 ha 
land will be irrigated and protected from the floods at the Mus plain. 
 

Enerjisa has in place an Erosion and Sedimentation Control Plan for each Project.  
Sites have worked in accordance with these broad conceptual Plans where feasible, 
however due to the nature of the sites and the degree of excavation works and blasting the 
sites are considerably modified and there exists short and longer term erosion, slope integrity 
and sedimentation risks.  Therefore site specific designs for erosion and sedimentation 
control as well as medium/long term reinstatement/landscaping measures and drawings are 
required. 
 

The study has two key objectives to be undertaken in two stages as follows: 
1: To determine and design site specific measures for controlling erosion and ensuring 
medium and long-term reinstatement at Alpaslan II site. 
2: Develop long term landscape plans for the site to mitigate visual impact and enhance the 
ecological and landscape character of and Alpaslan II for Operations phase. 
 
 

3. METHODOLOGY 
 

Phase I of the methodology was a desk study of the background information about the 
project area and surroundings. Based on the desk study, Phase II entailed on-site visit and 
evaluation and Phase III involved in report completion with ESC & LR specifications and finally 
Phase IV entailed the development of recommendations and tools for ALP – ESC & LRP. 
 

Desk study: This was required before the field survey for overall understanding of the 
ESC & LRP and EIA requirements and accordingly for collecting and reviewing the background 
information about the project area and surroundings. Site inspections were conducted after the 
sources of information on soil types, watercourses, all crossings, riparian zones, vegetation, slope 
failures, erosion sites and sensitive sites 
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Site visit: Field surveys have been carried out by Prof. Dr. Günay Erpul, Assoc. Prof. Dr. 
İlhami Bayramin and Assist. Prof. Dr. Ekrem Kurum from Ankara University, Faculty of Agriculture. 
After completion of Stage A, the site team can make a further site visit if deemed necessary to 
appraise the site from a landscaping perspective. During this site visit the following actions were 
undertaken: 
 

 The temporary and permanent Project areas were appraised from overall ESC & LR 
perspectives. 

 Project areas were inspected for preparation of an erosion and sedimentation control 
strategy. Observations of the site conditions provided the greatest level of detail for 
characterizing potential erosion and sedimentation control concerns.  

 The landscape was assessed in relation to shape, scale, color and texture. The Project 
impacts to these landscape elements were evaluated in detail.  Application of medium and 
long-term landscape measures were identified which will mitigate the landscape impacts 
from construction and operations as well as enhance the landscape character of the 
operating HEPP Projects. Landscaping measures may include planting with appropriate 
species, civil works, re-contouring and smoothing/reshaping construction areas.  

 The lack of local topsoil, access to water, safe access and steep slopes were taken into 
consideration when determining landscape options.   

 The soil and plant ecologies of the area were reviewed to determine appropriate species 
and style of landscaping to be applied.  

 
Reporting: For each facility, “Field Survey Form” (FSF) was filled in and included the 

following data (Table 1). 
 
 

Table 1: Field Survey Form 
 

 Site Observations 

Recommendations 

ALP-EC & ALP-SC ALP-LR 

1     

2     

 
 
 Recommendations: Recommendations included information on location of risk area, 
photographs, short term ESC & LR measures, cost and timeframe of short term measures, 
long term ESC & LR measures, cost and timeframe of long term measures, maintenance 
requirements of the ESC & LR measures; costs of maintenance and constraints/risks. 
 

To simply reference to the measures and practices, a protocol was introduced by 
assembling a number of measures into “Erosion Control” (EC), “Sediment Control” (SC) and 
“Landscape and Reinstatement” (LR) and the details of each were given in Tables 2, 3 and 
4, respectively, with their number, name and description and purpose. Only their number(s) 
was shown in Table 1 of FSF to entail the required recommendations. A fact sheet was then 
prepared for each EC and SC measure and LR practice. Fact sheets included detailed 
information on description and purpose, limitations, implementations, timing, design and 
layout, costs, inspection and maintenance and references. 
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 ......... 3.1 Erosion and Sediment Control (ESC) 
 

Excessive erosion and sedimentation are the most visible water quality impacts due 
to construction activities. This part provides the biotechnical engineering and engineering 
considerations associated with the basic types of erosion and sediment control measures in 
ALP construction site. ESC measures will be grouped as EC and SC and effectively 
integrated with LR techniques during the implementation of the ALP-ESC & LRP. 
 

3.1.1. Erosion Control (EC) 
 
Most natural erosion occurs at slow rates; however, the rate of erosion increases 

when land is cleared or altered and left unprotected. Construction sites, if unprotected, can 
erode at rates in excess of one hundred times the natural background rate of erosion. 
Therefore, understanding the erosion process is essential to the development and 
implementation of effective erosion control plans for construction sites. The key to erosion 
control is preventing the detachment of soil particles and reducing the volume of runoff. This 
is achieved through the use of practices such as minimizing land disturbing activities and 
maintaining vegetative covers or substituting for lack of growing vegetation by mulching or 
applying a compost blanket or erosion control mat. 

 
All inactive soil-disturbed areas on the ALP project site, and most active areas prior to 

the onset of rain, must be protected from erosion. Soil disturbed areas may include relatively 
flat areas as well as slopes. Typically, steep slopes and large exposed areas require the 
most robust erosion controls; flatter slopes and smaller areas still require protection, but less 
costly materials may be appropriate for these areas, allowing savings to be directed to the 
more robust EC measures for steep slopes and large exposed areas. To be effective, EC 
measures must be implemented at slopes and disturbed areas to protect them from 
concentrated flows. 

 
Some EC measures can be used effectively to temporarily prevent erosion by 

concentrated flows. These measures, used alone or in combination, prevent erosion by 
intercepting, diverting, conveying, and discharging concentrated flows in a manner that 
prevents soil detachment and transport. Temporary concentrated flow conveyance controls 
may be required to direct run-on around or through the project in a non-erodible fashion. 

 
EC consisted of preparing the soil surface and implementing one or more of the 

measures shown in Table 2, to disturbed soil areas in ALP construction site. 
 

3.1.2. Sediment Control (SC) 
 
Sediment resulting from excessive erosion is a pollutant. Sedimentation is defined as 

the settling out of particles transported by water. Sedimentation occurs when the velocity of 
water is slowed sufficiently to allow suspended soil particles to settle. Larger particles, such 
as gravel and sand, settle more rapidly than fine particles such as silt and clay. Effective 
sediment control begins with proper erosion control, which minimizes the availability of 
particles for settling downstream. In other terms, sediment control is trapping detached soil 
particles that are being transported and ensuring they are deposited on site to prevent 
damage to other properties or receiving waters and rivers. This is achieved by such practices 
as silt fence installation, compost berms or filter socks, and sediment control basins. These 
methods should be also well integrated with EC techniques summarized in Table 2. 

SC measures include those practices that intercept and slow or detain the flow of 
storm water to allow sediment to settle and be trapped. SC practices can consist of installing 
linear sediment barriers (such as silt fence, sandbag barrier, and straw bale barrier); 
providing fiber rolls, gravel bag berms, or check dams to break up slope length or flow; or 
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constructing a sediment trap or sediment basin. Linear sediment barriers are typically placed 
below the toe of exposed and erodible slopes, down-slope of exposed soil areas, around soil 
stockpiles, and at other appropriate locations along the site perimeter. 

 
As mentioned earlier, SC measures are most effective when used in conjunction with 

EC practices of Table 2. The combination of EC and SC is usually the most effective means 
to prevent sediment from leaving the project site and potentially entering storm drains or 
receiving waters.  

 
SC will consist of preparing the soil surface and implementing one or more of the 

measures shown in Table 3 in combination with EC practices, to disturbed soil areas in ALP 
construction site. 
 

3.2. Landscape and Reinstatement (LR) 

 
Landscape survey and analysis is required for the analysis of the visual, functional 

and topographical integration between project components and their surroundings 
considering the following planning elements; existing vegetative structure and topography in 
planning area; other land uses and transportation corridors near project area; climate; 
landscape integrity and environmental connections; and establishment of functional and 
physical relations of planning area with other surrounding land uses.  

 
Technical specifications for landscaping are also needed to implement plantation plan 

defining the role of the parties involved into landscaping works, quality of the landscaping 
materials, the implementation techniques and landscape management. 

 
3.2.1. Landscaping (L) 
 
The strategies and guidelines that will support rehabilitation at the construction site 

and stabilization of the landscape around the dam wall and spillway are set out under this 
title. Every effort will be made to minimize the areas disturbed during construction and 
progressively reshape and revegetate areas with native species as work phases are 
completed. 

 
In the ALP dam construction site, much of the construction site will be outside the 

inundation area and will be reshaped and revegetated with trees, shrubs and grasses as 
appropriate and in accordance with a detailed landscaping plan to be developed during the 
detailed design phase. This will be carried out by reconstructing the original topography and 
landscape characteristics of the area. Due to these measures there will be no negative 
impact to the landscape. 
 

3.2.2. Reinstatement (R) 
Reinstatement of the site will be performed by reinstatement of the soil by the use of 

proper means of top and subsoil management. The management also involves restoring of 
the soil to its original place after the dam construction is completed.  

 
Reinstatement of the site will be performed by bio-restoration of the soil, 

establishment of the vegetation cover after the construction and reinstatement of the soil by 
the use of proper means of top and subsoil management.  

 
For the reestablishment of the original vegetation cover at the site proper soil 

management is an important issue of general landscape management especially for the bio-
restoration purpose 
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Table 2. ALP – EC Measures  

Measure # Name Description and Purpose 

ALP-EC1 Scheduling 

Scheduling is the development of a written plan that includes sequencing of construction activities and the 
implementation of EC while taking local climate (rainfall, wind, etc.) into consideration. The purpose is to reduce the 
amount and duration of soil exposed to erosion by wind, rain, runoff, and vehicle tracking, and to perform the construction 
activities and control practices in accordance with the planned schedule. 

ALP-EC2 
Preservation of 
Existing 
Vegetation 

Carefully planned preservation of existing vegetation minimizes the potential of removing or injuring existing trees, vines, 
shrubs, and grasses that protect soil from erosion. 

ALP-EC3 Hydraulic Mulch 
Hydraulic mulch consists of applying a mixture of shredded wood fiber or a hydraulic matrix, and a stabilizing emulsion or 
tackifier with hydro-mulching equipment, which temporarily protects exposed soil from erosion by raindrop impact or wind. 

ALP-EC4 Hydroseeding 
Hydroseeding typically consists of applying a mixture of wood fiber, seed, fertilizer, and stabilizing emulsion with 
hydromulch equipment, to temporarily protect exposed soils from erosion by water and wind. 

ALP-EC5 
Geotextiles & 
Mats 

Mattings of natural materials are used to cover the soil surface to reduce erosion from rainfall impact, hold soil in place, 
and absorb and hold moisture near the soil surface. Additionally, matting may be used to stabilize soils until vegetation is 
established. 

ALP-EC6 
Earth Dikes and 
Drainage Swales 

An earth dike is a temporary berm or ridge of compacted soil used to divert runoff or channel water to a desired location. 
A drainage swale is a shaped and sloped depression in the soil surface used to convey runoff to a desired location. Earth 
dikes and drainage swales are used to divert off site runoff around the construction site, divert runoff from stabilized areas 
and disturbed areas, and direct runoff into sediment basins or traps. 

ALP-EC7 Riprap 

It is a permanent, erosion-resistant ground cover of large, loose, angular stone with filter fabric or granular underlining. 
The purposes are to protect the soil from the erosive forces of concentrated runoff, to slow the velocity of concentrated 
runoff while enhancing the potential for infiltration, and to stabilize slopes with seepage problems and/or non-cohesive 
soils. 

ALP-EC8 Rock Breast Wall 

A rock breast wall is a low retaining wall (usually 3 m or less in height) constructed against the base of a slope. The wall 
is usually built by stacking rocks atop one another in a single, one-rock width course. The purpose is to defend the toe of 
the slope and to prevent slope damage by erosion, especially piping and spring sapping as a result of seepage exiting 
from the face of the slope. 
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The scope of the Landscaping and Reinstatement Project (LRP) will be developed in 
accordance with the above mentioned project requirements and covered the following 
systematically constructed tasks, shown in Table 4. Unquestionably, LR practices will as well 
be conducted in combination with both EC and SC measures. 

 
LRP will contain “Landscape Strategies Development” and “Plantation Plan 

Development”. In the former, functional and aesthetical relationships will be established 
between project area and surroundings, considering the harmony between constructional 
units-facilities and planning-design elements. The plantation design will be performed 
according to seasonal climatic properties and finally maintenance requirements will be taken 
into account for plantation design solutions. In the later, plant selection and plantation plan 
will be conducted in accordance with the minimum maintenance requirements and the 
functions of different landscape zones will be provided with plants considering their 
characteristics and planting locations. 
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Table 3. ALP – SC Measures  
 

Measure # Name Description and Purpose 

ALP-SC1 Silt Fence 
A silt fence is made of a filter fabric that has been entrenched, attached to supporting poles, and sometimes backed by a plastic or wire mesh for support. 
The silt fence detains sediment-laden water, promoting sedimentation behind the fence. 

ALP-SC2 Safety Fence 
It is a protective barrier installed to prevent access to an erosion control measure, and aims to prohibit the undesirable use of an erosion control measure 
by the public. 

ALP-SC3 Check Dam 
A check DAM is a small barrier constructed of rock, gravel bags, sandbags, fiber rolls, or reusable products, placed across a constructed swale or 
drainage ditch. Check dams reduce the effective slope of the channel, thereby reducing the velocity of flowing water, allowing sediment to settle and 
reducing erosion. 

ALP-SC4 Wind Erosion Control Wind erosion control, to prevent and alleviate dust problems, it contains the application of water or other dust palliatives. 

ALP-SC5 

Tracking and 
controlling vehichels 
and construction 
equipments 

Tracking and controlling vehichels and construction equipments is implemented to prevent and alleviate the vehicle-generated sediment transport. It 
involves such measures as street sweeping, entrance/outlet tire wash, stabilization of the construction entrance/exit, and stabilization of the construction 
roadway. 

ALP-SC6 Sediment Basin 
A sediment basin is a temporary basin formed by excavation or by constructing an embankment so that sediment-laden runoff is temporarily detained 
under quiescent conditions, allowing sediment to settle out before the runoff is discharged. 



ALPASLAN II ENERJI URETIM  
VE MADENCILIK SAN. TIC. A.S. 

ALPASLAN II DAM AND HEPP PROJECT 
FINAL EIA REPORT 

 

739 

Table 4. ALP – LR Practices  

 

Practice # Name Description and Purpose 

ALP-LR1 Soil Spreading 
It is the placement of construction and landscape materials on the sites of reinstatement by accurately spreading aggregate, soil and groundcover 
materials. 

ALP-LR2 
Tree or Shrub 
Plantation 

The planting of trees and shrubs are carried out properly and within the right season for landscape. Visual resources are undertaken during both the 
construction and operational phases of the project. The implementation and maintenance of landscape compensatory planting measures is a key aspect 
of this and should be checked to ensure that they are fully realized and that potential conflicts between the proposed landscape measures and any other 
project works and operational requirements are resolved at the earliest possible date and without compromise to the intention of EC and SC mitigation 
measures. 

ALP-LR3 Permanent Seeding 

It is establishment of sufficient vegetation cover to reinstate the local plant species and ecology for t he longer term. Perennial vegetative cover is 
established on disturbed areas by planting seed. The purpose of the direct seeding is to bio-restoratively establish the original cover of ground vegetation 
within one year of planting to the percentage it could be possible. Together with tree and shrub plantation and EC and SC measures its aims are to 
reduce erosion and decrease sediment yield from disturbed areas, to permanently stabilize disturbed areas in a manner that is economical, adaptable to 
site conditions, and allow selection of the most appropriate plant materials, to improve wildlife habitat and to enhance natural beauty. When necessary, it 
could be applied using the Hydroseeding. 

ALP-LR4 
Topsoil Stockpile 
Management 

Proper soil management is expected to facilitate the reestablishment of the original vegetation cover at the area and has crucial importance for the 
success of the biorestoration and floristic reinstatement works Its objective is to protect the soil during storage, preserving not only the soil quality but 
also the vegetative structures such as stolons, rhizomes of perennial plants and seeds of the annual plants. 
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4. FIELD SURVEY FINDINGS 
 

Some information and data about soil, climate, geology, vegetation in this section 
were benefited from project presentation files. 

 
4.1 Alpaslan II Dam 

 
Alpaslan II Dam Zorova axle, on the Murat River, is approximately 34.00 km far from 

the city center, and can be reached by the Mus - Varto - Erzurum state highway route. This 
asphalt road is open every season. The dam is designed as an impervious clay core rock-fill 
type. Mus – Varto state road and Karaağıl province road are located in the dam resorvoir. 
These two roads will be relocated during the construction. Location of the project area is 
presented in Figure 1.  
 

Murat River has average annual flow rate of 4.297,17 hm3 and 17.505,77 km2 
watershed drainage area. Some of the properties of the planned dam are presented in 
Table 5.  
 
 

Table 5 Some properties of the ALP-D-HEPP project (Source: project presentation file) 

 
Crest length 844,00 m (including spillway 936,00 m) 

Crest width  12,00 m 

Thalveg elevation  1 272,00 m 

Crest elevation   1 371,00 m 

Crest hight (from thalveg) 99,00 m 

Crest hight (from basic) 116,00 m 

Maximum water level  1 368,00 m 

Normal water level  1 368,00 m 

Minimum water level  1 340 m 

Minimum surface area 35.06 km2 

Maximum surface area 54.69 km2 

Normal water volume  2 097,20 hm3 

Minimum Hacim  997,77 hm3 

Active volume 1 099,43 hm3 
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Figure 1. Location of the project area  

 
The spillway, 2 diversion tunnels - the upstream coffer dam, 2 power tunnes of, 4 

penstock, power house, 4 transformer, generator constitute the main units of the project. 
Under the project impermeable, permeable material, and rock quarries will be opened for 
filling. Under the project, one 400 tons / hour capacity, crushing-screening-washing plant and 
3 concrete plants will be operated. Also within the scope of the project consisting of 6 storage 
area is planned for the storage of excavation material. 
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Figure 2. Location of the Alpaslan II Dam and reservoir area 

 
 

4.1.1 Baseline Conditions 

 

Alpaslan II Dam – HEPP planned by the Alpaslan II, Energy Production and Mining 
Industry Inc. is located on the Murat River, which is located in the sub-basin of the Euphrates 
River Basin and far away 30 km from the Mus city center. Mus plain is located at 
downstream of the project area. Project area is located within the boundaries of Central and 
Varto districts of the Mus province.  At the maximum water level 54,69 km2 water surface 
area will be formed. Grasslands are the major land cover at the project area. There are 
agricultural lands, meadows, non-agricultural areas and some forested areas. Residential 
areas, especially village settlements are scattered in the project area. General topographical 
view of the project area is presented in photo 1. 

 
  



ALPASLAN II ENERJI URETIM  
VE MADENCILIK SAN. TIC. A.S. 

ALPASLAN II DAM AND HEPP PROJECT 
FINAL EIA REPORT

 

743 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Photo 1. General topographical view of the project area  

 
 

4.1.1.1. Soil and sediment description 
 
Alluvial soils, coluvial soils, chestnut soils, non-calcerous brown forest soils, basaltic soils, 
vertisols, non-calcerous soils and regesols are the major great soil groups in the Mus 
province. Distribution of the great soil groups is presented in Table xx. As seen from the 
Table 6, chestnut great soil groups shows the largest spread with a 76.83% (3838.54 ha) 
area coverage.  There are total of 27.42 ha (0.55%) settlement in the project area.  
 
 

Table 6 Distribution of the great soils group in the project area.  

  

Büyük Toprak Grubu Area ha Area % 
Alluvium Soils 695,73 13,89 
Chestnut soils 3848,54 76,83 
Coluvial soils 28,80 0,58 
Basaltic soils 260,69 5,20 
Total 4833,76 96,49 

Other land uses   
River 135,84 2,71 
Bare rock 12,30 0,25 
Settlements 27,42 0,55 
TOTAL  3,51 
GROOS TOTAL 5009,32 100.00 

 
 

Distribution of the land use classes of the project area is presented in Table 7.   
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Table 7 Distribution of the land use classes 
 

Land use Area ha Area % 
Meadow 514,80 10,28 

Bare rocks 12,30 0,25 
Shrubs  126,43 2,52 

River beds 135,84 2,71 
Dry farming (Fallow) 117,64 2,35 

Grassland  3557,32 71,01 
Irrigated agriculture 517,66 10,33 

Settlements 27,42 0,55 
Total  5009,32 100,00 

 
 

It can be seen the Table yy the most common land use is grassland in the project 
area (3557,32 ha, %71.01). There are total of 517,66 ha (%12,68) agricultural (dry and 
irrigated) land in the project area.  

 

Distribution of the land use capability classes of the project area is presented in Table 
8. It can be seen that Class I, II, II and IV lands, which are suitable for cultivation, have 
1688.9 ha area coverage, which is 33.71% of the project area. Most of the cultivated area in 
Class III lands. There are very limited first (I) class lands 237.87 ha (5.47%).  

 

Table 8 Distribution of the land use capability classes of the project area soils  
 

 
 
 
 
 
 
 
 
 
 
 
 
4.1.1.2. Climate 

 
There is continental climate, characterized with cold and snowy winters and cold and 

short summers in Mus province which is located in the Eastern Anatolia. Because of the 
quick transition between summer and winter, falls and springs have very short seasonal 
periods.   
 

To evaluate the climate of the project area, Varto Climate Station data, which is the 
closest climate station to project area, were used.  
 

According to the data, Varto Meteorological Station bulletin for many years (1976-
2010), the highest average temperature is in July recorded as 22.0 ºC in the region, while the 
lowest average temperature is in January recorded as -8.2 ºC. The maximum temperature of 
40.5 ºC was measured in July 2000 and the minimum temperature of -33.4 ºC was measured 
in February of 1985.  
 

According to the Varto Meteorological Station data, the project area receives highest 
rainfall in April with the average rainfall of 87.3 mm, and receives the lowest rainfall in August 
with the average rainfall of 7.7 mm. Long years annual total precipitation is 595.7 mm.   

Land use capability classes Area ha Area % 
I 273,87 5,47 
II 421,86 8,42 
III 863,26 17,23 
IV 129,91 2,59 
Sub total 1688,90 33,71 
VI 1535,06 30,64 
VII 1609,80 32,14 
VIII 12,30 0,25 
River beds 135,84 2,71 
Setlements 27,42 0,55 
GROSS TOTAL 5009,32 100,00 
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According to the Varto Meteorological Station data, January has the highest snowing 
day’s number with 9.1 days average. The average annual number of snowy days is 39.4 
days.  
 

According to the Varto Meteorological Station data, region 1st degrees of the 
prevailing wind direction is west south-west (WSW), 2nd degrees of the prevailing wind 
direction is south-west wind direction (SW). Maximum wind speed of 28.5 ft / s, the direction 
of the south-west (SW), was recorded in March.   
 

 
4.1.1.3. Topography and Geology  
Landscape character of the Alpaslan II Dam Area mainly consisting of conjuction of 2 

different surface waters, and in this sense has a character of the structure effected from 2 
different shaped valleys. These two surface waters are Bingöl and Muratlı Rivers. There is 
plant community, water pillow and poplar trees in general, on the small island, where Bingöl 
and Muratlı rivers are merged. Bingöl River valley is located more wide and level topography 
compare to Muratlı River valley. Here, the topography has wide corridor and around small 
hills are elevated.  
 

There are Cenozoic (Tertiary) and Quaternary geological units in the project area.  
 

CENOZOIC (Tertiary) 
 

Solhan Formation; Pliocene aged Solhan Formation, is composed from basalt, 
andesite, and of volcano-sediments. Stratigraphic thickness of the formation is approximately 
1000 m in the region which is seen with all lithological levels in the region. Solhan formation 
units emerged on the water surface of the lake area, but can not found at the Zorova axle 
area.  
 

Zırnak formation; Zırnak formation consists of marl, tuff, marl, lacustrine limestone, 
sandstone, conglomerate, siltstone, tuff, tuffite, travertine, limestone, clay-tuff, and 
kalkarenitte. Formation includes volcanic fragments (agglomerate, tuff, lapilli, volcanic 
breccia) lava (typically basalt, andesite, trachyte types), and intercalated coal from place to 
place. Zırnak Formation (Tz) has a 400-600 m stratigraphic thickness. There is no consensus 
about the age of the formation in the region among researchers have done work before. In 
some studies Upper Miocene age and in some studies Lower Pliocene age is given. Drilling 
wells at the Zorova axle, carried out during the feasibility studies, some sandstone, 
claystone, siltstone and basalt levels were observed with no lateral and vertical direction 
continuity, and they show a chaotic structure, which is clayey limestone, basalt, sandstone, 
siltstone and marl of the blocks in the clayey matrix in general. Zırnak formation, which 
overlies the Adilcevaz formation with angular discordance, has lateral transition with Solhan 
Formation.  
 

Adilcevaz Formation; Upper-Oligocene to Lower Miocene aged formation has 
approximately 1000 m stratigraphic thickness. Yellow-reddish-brown siltstone and 
conglomerate were the members of the top levels. Upper layers were formed from 
intermediate and bluish-green limestone showing layering of claystone, siltstone and 
sandstone. Sub-members of the formation are emerged at the upper elevation of the left site 
slopes of the dam area.  It is emerged at the upper elevations of the slopes at the dam axle 
area. Formation is composed of levels of greenish, greenish-gray sandstone, coarse 
sandstone, siltstone, claystone, marl and fine-grained conglomerate at the am site.  
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QUATERNARY 
 

Alluvium and terraces; Alluvium has been observed along the Murat River dam site. 
In general, the thickness of the alluvium bed, consisting of pebbles of basalt and limestone 
blocks, ranges from 2-4 m. Bench terraces were also observed in a limited area, at the Murat 
River bed near the left shore of the dam site 
 

Slope Debris; Two different structures at the dam slope debris covering the main 
rock outcrops. First of them is called as Qym(i), which is formed from clay and gravel, silt 
mixture and the second of them is called as Qym(2) which is formed from block, gravel, and 
small amounts of clay, silt mixture.  
 

Landslide Material; According the information derived from drilling wells opened at 
the both the right and the left side of the dam axle, landslide material has thickness of 15.5 – 
22.5 m, and consists of an irregular mixture of silt and clay. There are claystone and 
sandstones of Adilcevaz formations under the landslide material 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Photo 2. General topography and geological structure  
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4.1.1.4. Vegetation Cover 
 

The project area is located in the Mus provincewhich is under the influence of 
continental climate of in Eastern Anatolia. Mus province in terms of plant geography, is 
located in the Iran-Turan phytogeography. However, throughout the province, by Euro-
Siberian and Mediterranean flora species also can be found.  
 

Plateaus (37.9%), mountains 34.9%' and plains (27.2%) are the major landforms in 
Mus province territory.  General floristic composition is formed of herbaceous plants which 
have step characters in the Mus province.  However, on the high lands, forest vegetations 
seen which is dominated by oak species. 
 

Mus, vegetation is often dominated by steppe plant community. In the province, in 
moist habitats, Equisetum arvense, Trifollum pretense var. pratense, Medicago sativa, Salix 
alba, Tamarix tetranda, Thypa latifolia, and Juncus inflexus species are seen. Widespread 
tree species are Pinus sylvestris, Salix alba, Populus alba, Quercus petraea and Quercus 
libani. In addition, many cultivars are also possible to come across due to large agricultural 
fields. Common cultural plants are Beta vulgaris plants. altissima, Cucurbita pepo, Cucurnis 
melo, Citrullus lanatus, Zea mays, Triticum sativum, and Hellanus annuus.  
 

According to the Provincial State of Environment Report, the provincial land area has 
approximately 7% forested area. During the last 10 years, 150 ha plantation were carried out 
in Province. Provincial forests consist of trees, mostly oak species 
 

In Mus province, most of the forests (90%) have damaged characters. In Mus, there 
are very little productive forest areas. There are 1280.5 hectares of productive forest 
preserve only in the central district, 597.5 ha damaged forest area and 4039 ha productive 
coppice forest area out of the total 57,147 ha of forest area in the county. Distribution of 
damaged forest acoording to the districts are in central district 33,683.5 ha, Malazgirt 2702.5 
ha, Hasköy 4730.5 ha, Bulanık 4785 ha, Korkut 3711.5 ha, Varto 1617 ha. 
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Photo 3: Vegetation cover at the ALP-HEPP area 

  



ALPASLAN II ENERJI URETIM  
VE MADENCILIK SAN. TIC. A.S. 

ALPASLAN II DAM AND HEPP PROJECT 
FINAL EIA REPORT

 

749 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 4: Construction site of the main body of the ALP-D-HEPP 

 

Photo 4 shows the current undisturbed state of the construction site of the main body 
of the ALP-D-HEPP. In this area land disturbances are going to be performed by cut/fill 
activities to a given extent. Thus, during construction activities an increase in potential 
sediment transports by splash and sheet erosion processes and material fall-downs and 
slides to the river is expected from these disturbed areas. 

 

If the required measures were not taken, as it is seen above in the photo, erosion-
originated sediments reach directly to the river. Therefore, there is a need not only for 
adequately storing excess cut materials but also for taking the ESC measures in the site. 
Especially, diversion structures (diversion canals or ditches) to be built at the toes of the cut 
slopes, (ALP-EC6) are significant to contain runoff water. Herein, the runoff water should be 
securely diverted to the natural water courses. Additionally, at these sites, since all land 
disturbances are being performed at the near-river steep slopes, establishing temporary 
diversion ditches and grass stands (hydroseeding) is required for preventing the river 
pollution from the materials possible to arise during the land disturbances for vegetation 
clearance and cut/fill activities. 

 

Most of all, parallel temporary geo-textile silt fences (ALP-SC1) should be laid at the 
faces of the slopes on contours with predetermined intervals to catch up the down moving 
finer materials. Regular maintenance of the silt fence is here very crucial not to contaminate 
the river with the construction materials, to avoid failures in silt fence installation and to keep 
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them operating. Periodic inspections, especially immediately following runoff events, 
promptly repair or replacement of damaged components and removal of sediments that have 
accumulated upstream of the fences are very crucial for this site. Geo-textile silt fences 
located parallel to one another and perpendicular to the slope to regularly trap and hold on 
the slumping material from upside help very much till the permanent actions come into place. 
Given fill slopes are nearby the river, in some cases, breast wall defenses at the toe of 
slopes could be vital (ALP-EC8) along the stream. In this way, it could be possible to contain 
the larger materials like debris and rock fragments and to check slopes sliding down. With 
diversion structures (ALP-EC6) at the top or head of the re-contoured slopes, to control the 
overland water flows and to restrain their erosive damages over the slope faces are very 
significant. And, with those to be constructed at the toes of the above-road cuts, the runoff 
water should also be securely diverted to the natural water courses. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 5: Opposite bank of the construction site of the main body of the ALP-D-HEPP 

 

The photo given above (Photo 5) depicts the undisturbed and intact state of 
the site for the main body of the ALP-D-HEPP at the opposite bank of the river. The 
topographical conditions of the location reveal the needs for taking the ESC 
measures in the site. Much as the fact that the soil is shallow reduces the risk of 
polluting the river with soils and sediments or their flows into the river, given the 
construction cuts will be implemented on the slopes, which are nearby the river, it is 
necessary to stabilize the downslope site of the cuts in order to contain the fall-downs 
of the larger materials like debris and rock fragments and to check slopes sliding 
down. Therefore, constructing a rock breast wall or a rock-lined wall (riprap) against 
the base of the slope is critical for preventing the river pollution from cut/fill materials 
(ALP-EC7 or ALP-EC8). Additionally, diversion structures (diversion canals or 
ditches) to be built at the toes of the above-road cuts, (ALP-EC6) are significant to 
contain runoff water. The runoff water should be securely diverted to the natural 
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water courses together with the implementation of the measures inducing 
sedimentation (ALP-SC1 and ALP-SC3). After construction, this natural or pre-
construction pattern of the slopes should be taken into consideration during LRP 
works (ALP-LR1, ALP-LR2, ALP-LR3 and ALP-LR4). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 6: Construction site for the inlet of the derivation tunnel of the ALP-D-HEPP 

 

Construction works for the inlet of the derivation tunnel of the ALP-D-HEPP are going 
to be implemented in the site given above photo (Photo 6).During civil works, it could be 
necessary to contain material fall-downs and slides from the surfaces of the slopes and to 
check slopes sliding down (ALP-EC8). Additionally, it is expected that rill and gully erosion 
processes could occur place to place. Thus, during the construction such ESC measures as 
temporary geo-textile silt fences (ALP-SC1), diversion structures (diversion canals or 
ditches) (ALP-EC6) and temporary hydroseeding (ALP-EC4) should be effectively used to 
prevent sediment-laden surface runoff to reach the river. When required, by the diversion 
structures (ALP-EC6) both at the top and at the toes of the re-contoured slopes, runoff water 
should also be securely diverted to the natural water courses. If there is no convenient 
waterway, a drainage canal with energy dissipaters (chutes) should be built up over the slope 
faces. Otherwise, it is anticipated that runoff water running on road surfaces and overtopping 
and overflowing the faces of the downward cut slopes could cause additional soil erosion and 
sliding problems. After slope face flows and natural water courses are controlled (ALP-EC6 
and ALP-SC3), by means of permanent seeding (hydroseeding) and tree plantation (ALP-
EC4 & ALP-LR2), the cut slopes for the access road construction should be stablized. 

 

Finally, construction site for the inlet of the derivation tunnel of the ALP-D-HEPP will 
be a location of intense vehicle traffic to transfer the materials from undergroung tunnel 
boring to the storage area. Thus, dust could originate from rock and soil surfaces, material 
storage piles and construction materials or from vehicles and equipments entering and 
leaving the project site. In order to prevent or alleviate the sediment transport caused by dust 
(wind erosion), application of water or other dust palliatives must be performed (ALP-SC4). 
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Street sweeping, entrance/outlet tire wash, stabilization of the construction entrance/exit, and 
stabilization of the construction roadway might be among the measures for controlling 
tracking and vehicle-generated sediment transport (ALP-SC5). 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 7: Construction site for the dam axis of the ALP-D-HEPP and the sites to be submerged at the source after 
dam build-up 

Construction site for the dam axis of the ALP-D-HEPP and the sites to be submerged 
at the source after dam build-up are pictured at the Photo 7. Particularly, because the 
construction works will be implemented on the slopes, which are nearby the river, there is a 
need for for taking the ESC measures in the site not to contaminate the river with cut/fill or 
construction materials. Thus, during the construction such ESC measures as temporary geo-
textile silt fences (ALP-SC1), diversion structures (diversion canals or ditches) (ALP-EC6) 
and temporary hydroseeding (ALP-EC4) should be effectively used to prevent sediment-
laden surface runoff to reach the river. By the diversion structures (ALP-EC6) both at the top 
and at the toes of the re-contoured slopes, runoff water should also be securely diverted to 
the natural water courses. If there is no convenient waterway, a drainage canal with energy 
dissipaters (chutes) should be built up over the slope faces. Otherwise, it is anticipated that 
runoff water running on road surfaces and overtopping and overflowing the faces of the 
downward cut slopes could cause additional soil erosion and sliding problems. After slope 
face flows and natural water courses are controlled (ALP-EC6 and ALP-SC3), by means of 
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permanent seeding (hydroseeding) and tree plantation (ALP-EC4 & ALP-LR2), the cut slopes 
for the access road construction should be stablized. 
 

There are a great amount of river terrace soils in the valley and will be completely 
submerged. The fertile top soil on these sites, to the depth of solum (A plus B horizons), 
should be scraped and later conserved by properly stocking to be used for landscape and 
reinstatement works (ALP-LR1 & ALP-LR4). 
 

Besides, at these sites it could be planned to clear vegetation and trees. The 
clearance of the existing vegetation should be done within a given timing frame (ALP-EC1). 
Untimely cutdowns and clearance operations of the vegetation would raise the risk of erosion 
and sedimentation. Small plants, which are easily pulled out with their roots, could be used to 
reinstate or restore the disturbed areas and slopes in the fall months (ALP-LR2). 

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 8a: The storage area-I of the ALP-D-HEPP 

 

The photo given above shows the storage site of the ALP-D-HEPP (Photo 8a). It will 
be built over partially flat aluvial areas (river terraces) found in the river left shore. First of all, 
the fertile top soil, to the depth of solum (A plus B horizons), should be scraped and later 
conserved by properly stocking (ALP-LR1 and ALP-LR4). Besides, the degraded loose cut 
materials should be packed here with a particular cross-sectional area in this site. Again, 
given the fill area is nearby the river, rock-lined walls (riprap) at the toe of slopes could be 
vital (ALP-EC7) along the stream. In this way, it could be possible to contain the larger 
materials like debris and rock fragments and to check slopes sliding down. 
  

During storage activities, an increase in potential sediment transports by splash and 
sheet erosion processes to the river is expected from these stored or filled loose materials. If 
the required measures were not taken, as it is seen above in the photo, materials reach 
directly to the river. The prevention of surface water entry from uphill to the fill slope faces by 
diversion structures (ALP-EC6) should be implemented. In the Photo 8a there are many 
small wadis or gullies and streambeds at the upper part of the storage location. Depending 
upon the properties of the deposits in the site, continous material flows could be a problem; 
in the rainy season the streams to be concentrated through these incisions should be 
prevented to flow through the fill area. These streams should be conveyed down to the site 
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securely so that they could cause no streambed carving and eroding. Natural waterway 
passages, if it is necessary during construction, culverts should be laid down not to disturb 
the natural drainage and to avoid the possible damages at the downward slopes. In addition, 
the check dams (ALP-SC3) inside the wadis should be built; flow velocity and energy should 
be taken under control. 
 

Also, the storage areas of the ALP-D-HEPP and its vicinity will be locations of intense 
vehicle traffic to transfer the materials obtained in the course of land disturbances by 
construction activities to the storage area. Thus, dust could originate from rock and soil 
surfaces, material storage piles and construction materials or from vehicles and equipments 
entering and leaving the project site. In order to prevent or alleviate the sediment transport 
caused by dust (wind erosion), application of water or other dust palliatives must be 
performed (ALP-SC4). Street sweeping, entrance/outlet tire wash, stabilization of the 
construction entrance/exit, and stabilization of the construction roadway might be among the 
measures for controlling tracking and vehicle-generated sediment transport (ALP-SC5). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Photo 8b: The storage area-II of the ALP-D-HEPP 
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The storage site-II of the ALP-D-HEPP is pictured at the above-given photo (Photo 
8b), as well. Compared to the area of the storage I of the ALP-D-HEPP, this site to be built in 
the river right shore will reside in much flatter and broader aluvial terraces. Even though both 
storage areas will be inundated after the dam construction, the fertile topsoil should be 
reclaimed (ALP-LR1 ve ALP-LR4). Again, during the construction the ESC measures should 
be effectively used to prevent sediment-laden surface runoff and dusts to be transported by 
the air streams to reach the river (ALP-EC6; ALP-EC7; ALP-SC3; ALP-SC4 and ALP-SC5). 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 9a: Riverbed excavation sites for providing permeable materials (sand) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 9b: Riverbed excavation sites for providing permeable materials (sand) 
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Photo 9a and 9b depict the sand-take places from riverbed required for the 
construction of the ALP-D-HEPP. During pulling off the sand materials, sediments 
contaminations are very much anticipated to take place as results of the riverbed excavations 
and disturbances. Therefore, there is a requirement to build a basin (ALP-SC6). By this way, 
the sediment-disturbed river streams by excavation activities should be diverted to a 
temporarily constructed sediment basin and detained under quiescent conditions, allowing 
sediment to settle out before being discharged back to the running riverbed. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Photo 10a: The rock pit area of the ALP-D-HEPP 
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Photo 10b: The rock pit area of the ALP-D-HEPP 

 
The rock pit areas of the ALP-D-HEPP are shown at the Photo 10a and 10b. 

Notwithstanding the fact that the site is not nearby the river, there is a risk of material 
transports from these disturbed areas to the river through the sediments arriving to the 
natural water ways by the processes of splash, sheet and rill erosion. The prevention of 
surface water entry to the slope faces and the disturbed places of the rock pit area by 
diversion structures (ALP-EC6) of uphill should be implemented. Or, by constructing check 
dams within the wadis (gullies) (ALP-SC3), the velocity of the concentrated downslope flows 
should be reduced and sedimentation should be promoted in the dams. 
 

Additionally in this site, in order to prevent or alleviate the dust-originated 
problems (wind erosion) to be occuring in the course of rock-take activities from the 
pits, application of water or other dust palliatives must be performed (ALP-SC4). 
Street sweeping, entrance/outlet tire wash, stabilization of the construction 
entrance/exit, and stabilization of the construction roadway might be among the 
measures for controlling tracking and vehicle-generated sediment transport (ALP-
SC5). Later, when the contruction works are completed, this site requires be 
stabilized by establishing permanent grass stands (hydroseeding) and tree plantation 
(ALP-EC4 & ALP-LR2) after recountoring it in accordance with the topography 
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Photo 11a: Road relocations in the construction area of the ALP-D-HEPP 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 11b: The topography (slopes) and vegetation cover in the road relocation sites in the construction area of the 
ALP-D-HEPP 
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Within the scope of the the ALP-D-HEPP construction, village and town roads will be 
submerged to a certain extent. Because of this, substaintial land disturbances will be 
implemented to relocate the main arterial roads. Photo 11a and 11b pertrays the topography 
(slopes) and vegetation cover in the road relocation sites in the construction area of the ALP-
D-HEPP. As a result, there is a need for taking ESC measures. 
 

The slopes should not be steeper than 2H/1V (2 horizontal and 1 vertical) for 
sustaining seeding and planting works properly and be concordant with the existing 
topography. Particularly, with diversion structures (diversion canals or ditches) (ALP-EC6) at 
the top or head of the re-contoured slopes, to control the overland water flows and to restrain 
their erosive damages over the slope faces are very significant. And, with the diversion 
structures to be constructed at the toes of the above-road cuts, the runoff water should also 
be securely diverted to the natural water courses. If there is no convenient waterway, a 
drainage canal with energy dissipaters (chutes) should be built up over the slope faces. 
Otherwise, it is anticipated that runoff water running on road surfaces and overtopping and 
overflowing the faces of the downward cut slopes could cause additional soil erosion and 
sliding problems. After slope face flows and natural water courses are controlled, by means 
of permanent seeding (hydroseeding) and tree plantation (ALP-EC4 & ALP-LR2), the cut 
slopes for the access road construction should be stablized. 
 

When required, in the cases of the land slides to be caused the slope cuts, 
constructing a rock breast wall or a rock-lined wall (riprap) against the base of the slope is 
critical (ALP-EC7 or ALP-EC8). Thereby, preventing the natural waterways and finally the 
river pollution from cut/fill materials or the larger materials like debris and rock fragments 
could be doable. 

 

Again in these sites, in order to prevent or alleviate the dust-originated problems 
(wind erosion) to be occuring in the course of road cut and fill activities, application of water 
or other dust palliatives must be performed (ALP-SC4). Street sweeping, entrance/outlet tire 
wash, stabilization of the construction entrance/exit, and stabilization of the construction 
roadway might be among the measures for controlling tracking and vehicle-generated 
sediment transport (ALP-SC5). 
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Figure 3. Road slope trenches 

 

If necessary, construction of sliding walls or building rock riprap molding can be vital 
measures where land slide dangers can be seen (ALP-EC7 veya ALP-EC8). Thus, 
contamination of the natural waterways and rivers will be prevented from the construction 
source excavation / filliing or debris materials or big rock fragments. 
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Figure 4. Right bank (coast) types of cross sections (Drawing # ALP-YOL-019 
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Figure 5. Left bank (coast) types of cross sections (Drawing # ALP-YOL-005) 
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Photo 12: Sites, having fertile topsoils, to be inundated after the ALP-D-HEPP dam lake’s water (Tepekoy area) 
 

Photo 12 shows the sites which have fertile topsoils and will be inundated after the 
ALP-D-HEPP dam is built. Following the vegetation cover clearance, the fertile top soils, 
lying in colluvial and alluvial flat areas of the catchment basin, should be scraped to the 
depth of solum (A plus B horizons), and later conserved by properly stocking (ALP-LR1 and 
ALP-LR4).  
 

The clearance of the existing vegetation should be done within a given timing frame 
(ALP-EC1). Untimely cutdowns and clearance operations of the vegetation would raise the 
risk of erosion and sedimentation. During construction activities, an increase in potential 
sediment transports by splash and sheet erosion processes to the river is expected from 
these disturbed areas. Small plants, which are easily pulled out with their roots, could be 
used to reinstate or restore the disturbed areas and slopes in the fall months (ALP-LR2). 

 
 
4.1.3 Recommendations 

 
Locations of potential EC, SC, and LR practices are shown in Figure 6 and 7 to 

summarize and evaluate existing situation necessary to understand existing physical and 
operational features within ALP-W-HEPP site associated with the existing construction activities. 
A general statement should be included to emphasize that this is a living document which could 
be revised and updated according to construction activities and site conditions. 
 

In Figure 6 and 7   EC, SC and LR measures are revealed in the 1:5000 scale maps and 
these are also prepared as digital files. 
 

EC, SC and LR measures and practices shown in Figure 6 and 7 are for potential risk 
areas and during construction activities only some of them might practically appear relevant and 
feasible for the areas that emerge to be critically protected. Therefore, depending on the 
proceeding of the construction activities in the site, the EC, SC and LR practices will be 
beforehand taken where and when necessary. 
 

Followings are site by site evaluation of locations that are in need for EC, SC and LR 
measures. In these observations, the EC, SC and LR specifications are given by measure or 
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practice number given in Table 2, 3 and 4, respectively, together with the photo of the site and 
short explanation. Details of the EC, SC and LR practices are specified in the fact sheets that are 
added to the report. 
 

For each facility, “Field Survey Form” (FSF) was filled in and included the following 
data (Table 9). 
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Figure 6. The dam area of the ALP-HEPP, locations of potential EC, SC, and LR practices 
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Figure 7. The dam and storage area of the ALP-HEPP, locations of potential EC, SC, and LR practices 
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“Table 9: Field Survey Observations and Recommendations  

 

# Site Observations 
Recommendations 

ALP-EC & ALP-
SC 

ALP-LR 

1 
Construction site of the 
main body of the ALP-D-
HEPP 

Especially, diversion structures (diversion canals or ditches) to be built at the 
toes of the cut slopes are significant to contain runoff water. Herein, the runoff 
water should be securely diverted to the natural water courses. Most of all, 
parallel temporary geo-textile silt fences should be laid at the faces of the 
slopes on contours with predetermined intervals to catch up the down moving 
finer materials. Given fill slopes are nearby the river, in some cases, breast wall 
defenses at the toe of slopes could be vital along the stream. In this way, it 
could be possible to contain the larger materials like debris and rock fragments 
and to check slopes sliding down. With diversion structures at the top or head 
of the re-contoured slopes, to control the overland water flows and to restrain 
their erosive damages over the slope faces are very significant. And, with those 
to be constructed at the toes of the above-road cuts, the runoff water should 
also be securely diverted to the natural water courses. 

EC6, SC1, EC8  

2 

Opposite bank of the 
construction site of the 
main body of the ALP-D-
HEPP 

Constructing a rock breast wall or a rock-lined wall (riprap) against the base of 
the slope is critical for preventing the river pollution from cut/fill materials. 
Additionally, diversion structures (diversion canals or ditches) to be built at the 
toes of the above-road cuts are significant to contain runoff water. The runoff 
water should be securely diverted to the natural water courses together with 
the implementation of the measures inducing sedimentation. After construction, 
this natural or pre-construction pattern of the slopes should be taken into 
consideration during LRP works. 

EC6, EC7, EC8 
SC1, SC3 

LR1, LR2, 
LR3 LR4 
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3 
Construction site for the 
inlet of the derivation tunnel 
of the ALP-D-HEPP 

During civil works, it could be necessary to contain material fall-downs and 
slides from the surfaces of the slopes and to check slopes sliding down. 
Additionally, it is expected that rill and gully erosion processes could occur 
place to place. Thus, during the construction such ESC measures as 
temporary geo-textile silt fences, diversion structures (diversion canals or 
ditches) and temporary hydroseeding should be effectively used to prevent 
sediment-laden surface runoff to reach the river. After slope face flows and 
natural water courses are controlled, by means of permanent seeding 
(hydroseeding) and tree plantation, the cut slopes for the access road 
construction should be stablized. 

In order to prevent or alleviate the sediment transport caused by dust (wind 
erosion), application of water or other dust palliatives must be performed. 
Street sweeping, entrance/outlet tire wash, stabilization of the construction 
entrance/exit, and stabilization of the construction roadway might be among the 
measures for controlling tracking and vehicle-generated sediment transport. 

EC4, EC6, EC8, 
SC1, SC3, SC4, 
SC5 

LR2 

4 

Construction site for the 
dam axis of the ALP-D-
HEPP and the sites to be 
submerged at the source 
after dam build-up 

During the construction such ESC measures as temporary geo-textile silt 
fences, diversion structures and temporary hydroseeding should be effectively 
used to prevent sediment-laden surface runoff to reach the river. By the 
diversion structures both at the top and at the toes of the re-contoured slopes, 
runoff water should also be securely diverted to the natural water courses. 
After slope face flows and natural water courses are controlled, by means of 
permanent seeding and tree plantation, the cut slopes for the access road 
construction should be stablized. 

There are a great amount of river terrace soils in the valley and will be 
completely submerged. The fertile top soil on these sites, to the depth of 
solum, should be scraped and later conserved by properly stocking to be used 
for landscape and reinstatement works. 

Besides, at these sites it could be planned to clear vegetation and trees. The 
clearance of the existing vegetation should be done within a given timing 
frame. Untimely cutdowns and clearance operations of the vegetation would 
raise the risk of erosion and sedimentation. Small plants, which are easily 
pulled out with their roots, could be used to reinstate or restore the disturbed 
areas and slopes in the fall months. 

EC1, EC4, EC6, 
SC1, SC3   

LR1, LR2, 
LR4 
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5 
The storage areas of the 
ALP-D-HEPP 

First of all, the fertile top soil, to the depth of solum, should be scraped and 
later conserved by properly stocking. Again, given the fill area is nearby the 
river, rock-lined walls (riprap) at the toe of slopes could be vital along the 
stream. 

The prevention of surface water entry from uphill to the fill slope faces by 
diversion structures should be implemented. In addition, the check dams inside 
the wadis should be built; flow velocity and energy should be taken under 
control. 

In order to prevent or alleviate the sediment transport caused by dust (wind 
erosion), application of water or other dust palliatives must be performed. 
Street sweeping, entrance/outlet tire wash, stabilization of the construction 
entrance/exit, and stabilization of the construction roadway might be among the 
measures for controlling tracking and vehicle-generated sediment transport. 

EC6, EC7, SC3, 
SC4, SC5 

LR1, LR4 

6 
Riverbed excavation sites 
for providing permeable 
materials 

There is a requirement to build a basin. By this way, the sediment-disturbed 
river streams by excavation activities should be diverted to a temporarily 
constructed sediment basin and detained under quiescent conditions, allowing 
sediment to settle out before being discharged back to the running riverbed. 

SC6  

7 
The rock pit area of the 
ALP-D-HEPP 

The prevention of surface water entry to the slope faces and the disturbed 
places of the rock pit area by diversion structures of uphill should be 
implemented. Or, by constructing check dams within the wadis (gullies), the 
velocity of the concentrated downslope flows should be reduced and 
sedimentation should be promoted in the dams. 

Additionally in this site, in order to prevent or alleviate the dust-originated 
problems (wind erosion) to be occuring in the course of rock-take activities 
from the pits, application of water or other dust palliatives must be performed. 
Street sweeping, entrance/outlet tire wash, stabilization of the construction 
entrance/exit, and stabilization of the construction roadway might be among the 
measures for controlling tracking and vehicle-generated sediment transport. 
Later, when the contruction works are completed, this site requires be 
stabilized by establishing permanent grass stands and tree plantation after 
recountoring it in accordance with the topography. 

EC4, EC6, SC3, 
SC4, SC5 

LR2 
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8 

The topography (slopes) 
and vegetation cover in the 
road relocation sites in the 
construction area of the 
ALP-D-HEPP 

The slopes should not be steeper than 2H/1V (2 horizontal and 1 vertical) for 
sustaining seeding and planting works properly and be concordant with the 
existing topography. Particularly, with diversion structures (diversion canals or 
ditches) at the top or head of the re-contoured slopes, to control the overland 
water flows and to restrain their erosive damages over the slope faces are very 
significant. And, with the diversion structures to be constructed at the toes of 
the above-road cuts, the runoff water should also be securely diverted to the 
natural water courses. If there is no convenient waterway, a drainage canal 
with energy dissipaters (chutes) should be built up over the slope faces. 
Otherwise, it is anticipated that runoff water running on road surfaces and 
overtopping and overflowing the faces of the downward cut slopes could cause 
additional soil erosion and sliding problems. After slope face flows and natural 
water courses are controlled, by means of permanent seeding (hydroseeding) 
and tree plantation, the cut slopes for the access road construction should be 
stablized. 
In the cases of the land slides to be caused the slope cuts, constructing a rock 
breast wall or a rock-lined wall (riprap) against the base of the slope is critical. 
Thereby, preventing the natural waterways and finally the river pollution from 
cut/fill materials or the larger materials like debris and rock fragments could be 
doable. 

Again in these sites, in order to prevent or alleviate the dust-originated 
problems (wind erosion) to be occuring in the course of road cut and fill 
activities, application of water or other dust palliatives must be performed. 
Street sweeping, entrance/outlet tire wash, stabilization of the construction 
entrance/exit, and stabilization of the construction roadway might be among the 
measures for controlling tracking and vehicle-generated sediment transport. 

EC4, EC6, EC7, 
EC8, SC3, SC4, 
SC5 

LR2 
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5. MITIGATION MEASURES AND REINSTATEMENT ACTIVITIES  
 

The purpose mitigation measures and reinstatement activities in the ALP dam site is to 
remove, minimize, and/or compensate for adverse effects of construction activities. 
Implementable mitigation measures and reinstatement activities are developed to address 
potentially adverse impacts identified in the Observation section and in Figures 6 and 7 
construction activities, where there is doubt regarding the impact, a risk-averse approach will be 
adopted and appropriate monitoring and emergency plans will be put in place. In the following 
section types of measures and common mitigations classified in EC, SC and LR methods and 
given in Table 2, 3 and 4, respectively are shown in detail 
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5.1 Erosion Control 

 

ALP-EC1 Scheduling 
ALP-EC2 Preservation of Existing Vegetation 
ALP-EC3 Hydraulic Mulch 
ALP-EC4 Hydroseeding 
ALP-EC5 Geotextiles & Mats 
ALP-EC6 Earth Dikes and Drainage Swales 
ALP-EC7 Riprap 
ALP-EC8 Rock Breast Wall 

 

 

 

 

EC 

(Erosion Control) 
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5.2 Sediment control 
 

ALP-SC1 Silt Fence 

ALP-SC2 Safety Fence 

ALP-SC3 Check Dam 

ALP-SC6 Sediment Basin 

 
 
 
 
 
 
 
 
 
 

SC  

(Sediment Control) 
  



ALPASLAN II ENERJI URETIM  
VE MADENCILIK SAN. TIC. A.S. 

ALPASLAN II DAM AND HEPP PROJECT 
FINAL EIA REPORT 

 

782 

 



ALPASLAN II ENERJI URETIM  
VE MADENCILIK SAN. TIC. A.S. 

ALPASLAN II DAM AND HEPP PROJECT 
FINAL EIA REPORT 

 

783 

 



ALPASLAN II ENERJI URETIM  
VE MADENCILIK SAN. TIC. A.S. 

ALPASLAN II DAM AND HEPP PROJECT 
FINAL EIA REPORT 

 

784 

 



ALPASLAN II ENERJI URETIM  
VE MADENCILIK SAN. TIC. A.S. 

ALPASLAN II DAM AND HEPP PROJECT 
FINAL EIA REPORT 

 

785 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ALPASLAN II ENERJI URETIM  
VE MADENCILIK SAN. TIC. A.S. 

ALPASLAN II DAM AND HEPP PROJECT 
FINAL EIA REPORT 

 

786 

5.3 Landscape and Reinstatement 
 

 

 

 

LR  

(Landscape and Reinstatement) 

 

 

ALP-LR1 Soil Spreading 

ALP-LR2 Tree or Shrub Plantation 

ALP-LR3 Permanent Seeding 

ALP-LR4 Topsoil Stockpile Management 
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6. CONCLUSIONS 
 

A report for “Erosion and Sediment Control & Landscape and Reinstatement Project” 
(ESC & LRP) was prepared to give detailed information about erosion and sediment control 
measures and landscape and reinstatement practices for the construction site of the ALP and 
HEPP. After the desk study and on-site visit, the potential risk areas were located and assessed. 
Finally, the report was completed by revealing ESC & LR specifications and developing 
recommendations and tools for ALP– ESC & LRP 
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