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1. [bookmark: _bookmark3][bookmark: _Toc175844996]PROJECT DESCRIPTION

1.1. [bookmark: _bookmark4] Project location

a) [bookmark: _bookmark5][bookmark: _Hlk175168815]Administrative location
The Cerna-Belareca Hydroelectric Power Project (Cerna-Belareca H.P.P.) is located in the south-eastern part of Caraş-Severin County, within the administrative-territorial units of Băile Herculane, Mehadia and Cornereva, in the extraurban area of the localities, in the Banat hydrographic area (Figure 1). The investment objective "Cerna - Belareca hydroelectric development" has been planned with two waterfall stages:
· Cerna Fall on the Cerna river;
· Belareca Fall on the Belareca River.
The Belareca waterfall is located in the Cerna - Mehadia depression area on the Belareca river, downstream of the village of Cornereva, near the village of Bogâltin. The water accumulated at Cornereva will be transported via an underground pipeline and then via a penstock to the Herculane CHE, located on the administrative territory of Băile Herculane. The underground pipeline is realized from 4 attack points, namely from Cornereva Dam, Herculane Power structure and the access tubes Bolvașnița I and Bolvașnița II, which are located on the administrative territory of Mehadia municipality. 
    

[image: ]
[bookmark: _bookmark6]Fig. 1 Location of the works - remaining works to be executed

The occupied lands are located within and outside the built-up areas of Cornereva, outside the built-up areas of Mehadia, and partially within the built-up areas of Băile Herculane, Caraş-Severin County (Figure 2).
[image: ]
[bookmark: _bookmark7]Fig. 2 Localization of the Cerna Belareca Hydropower Plant within the Banat river basin

The Stereo 70 coordinates of the contour points of the sites of the remaining works to be carried out are shown in the table below, and the shp-file GIS locations in Stereo 70 coordinates are attached to this study.

[bookmark: _bookmark8]Table no. 1 Stereo 70 coordinates of the contour points of the project sites

	Hydroelectric development CERNA - BELARECA COORDINATES. Belareca head

	NR. CRT
	X (long)
	Y (Lat)

	1
	294461,154
	395557,534

	2
	294894,837
	395409,598

	3
	295083,864
	395748,489

	4
	294973,344
	395900,957

	5
	298843,096
	384399,532

	6
	298856,805
	384396,694

	7
	298850,319
	384365,359

	8
	298836,609
	384368,197

	9
	298309,849
	384442,142

	10
	298299,609
	384408,643

	11
	298685,53
	384379,006

	12
	298683,834
	384413,965

	13
	298301,607
	384456,447

	14
	298299,609
	384442,142

	15
	298269,864
	384418,623

	16
	298273,424
	384454,417

	17
	298102,56
	384469,443

	18
	298122,616
	384468,558

	19
	298116,384
	284497,119

	20
	298107,443
	384494,904

	21
	295754,311
	387610,994

	22
	295774,816
	387611,213

	23
	295766,861
	387647,904

	24
	295763,153
	387648,031

	25
	295095,048
	390260,715

	26
	295095,912
	390265,76



b) [bookmark: _bookmark9]Location in relation to protected areas
The "Project on increasing the share of electricity production from renewable sources by completing the works and ensuring permanent monitoring of the environmental impact of the Cerna - Belareca hydropower plant" - continuation of the remaining works to be executed at the Cerna - Belareca hydroelectric plant partially overlaps with the protected areas: the Domogled – Valea Cernei National Park, ROSAC0069 Domogled – Valea Cernei and ROSPA0035 Domogled – Valea Cernei. It is worth mentioning that in the project's vicinity, with the protected areas Domogled-Valea Cernei National Park and ROSAC0069 Domogled - Valea Cernei, they have a common boundary.

[bookmark: _bookmark10]Table 2 Tabular presentation of PP interventions and components – remaining works to be executed

	Stage
	Type of
intervention
	Component
	Location
	Distance from
ROSCI0069
	Distance from
ROSPA0035
	Distance from
DVCNP

	Completion of the remaining works proposed to be carried out and included in the "Project on increasing the share of renewable electricity generation by completing the works and ensuring permanent monitoring of the environmental impact at the hydroelectric development
	 Cornereva   Dam - 80%
    completed.
	· Completing excavations at the dam plinth
· Completion of concreting the dam mask up to NNR level 490,00 mdM - 4.623 mc
· Completion of side spillway - 5916,8 mc
· Completion of filling the dam up to the height of the crest, respectively raising the dam by another 12.75 m
· Completion injections grout curtain - 6.871 ml
· Stabilization of the right slope
· Completion of the low-level outlet gallery - 112 ml
· Completion of the gate chamber low-level outlet excavations - 61 mc
· Completion of the valve  house low-level outlet, concreting - 69 mc
· Completion of the valves house valve  house low-level outlet valves injections - 817 ml
· Installation of low – level outlet
   shields and bottom drain gate chamber – 65 t
	




The investment study area is located on County Road 608 and is bounded to the north and south by the Belareca River, to the west by Mesteacăn Hill and to the east by Ivancinea Hill.
	Over 2.1 km away
	Over 2.6 km away
	Over 2.1 km away
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	Stage
	Type of
intervention
	Component
	Location
	Distance from
ROSCI0069
	Distance from
ROSPA0035
	Distance from
DVCNP

	Cerna - Belareca"
	
	· Riverbed regularization downstream of the dam on a length of approx. 1 km
· Deforestation of the lake basin (cutting of spontaneously growing vegetation, without removal from the forestry fund) -55.34 ha
· Construction of technological access road to the dam - 486 sq.m
· Construction of access road to the dam attendat’s house and crest – 784 sq.m
  -    Realization of dam crest landscaping
  -    installation of     mechanical and electrical equipment
	
	
	
	

	
	
Dam attendat’s house - Cornereva – the works related to this objective have not been started
	
Realization of the dam attendat’s house, related installations and equipment installation
	The investment study area is located on County Road 608 and it is bounded to the north and south by the Belareca River, to the west by the Mesteacăn Hill and to the east by
Ivancinea Hill.
	


At a distance of more than 4.1 km from the SCI boundary
	


At a distance of more than
4.1 km from the SPA
	


At a distance of more than 4.1 km from the SCI boundary



	Stage
	Type of
intervention
	Component
	Location
	Distance from
ROSCI0069
	Distance from
ROSPA0035
	Distance from
DVCNP

	
	Main pipeline Cornereva - Herculane – underground adduction is 89%
completed



	
· Excavation
· Concreting 
· Assembly of metal construction
	The investment study area is located on County Road 608 and is bounded to the north and south of the river Belareca, west of Mesteacăn Hill and east of Ivancinea Hill (UNDERGROUND, IN A GALLERY ALREADY EXCAVATED)
	
Underground  works partially overlapping with the protected area
	
Underground  works partially overlapping with the protected area
	
Underground  works partially overlapping with the protected area

	












	

Socket gate chamber – the work related to this objective have not been started
	· Carrying out resistance, architectural and installation works at the intake valve chamber
· Concreting well phase 1 - 36 ml
· Concrete well phase 1 surface work - 36 ml
· Installation of mechanical and electrical equipment
	The investment study area is located on County Road 608 and is bounded to the north and south by the Belareca River, to the west by the Mesteacăn Hill and to the east by
Ivancinea Hill
	


At a distance of more than 3.8 km from the SCI boundary
	


At a distance of over 3.8 km from the
SPA
	


At a distance of more than 3.8 km from the SCI boundary




	Stage
	Type of
intervention
	Component
	Location
	Distance from
ROSCI0069
	Distance from
ROSPA0035
	Distance from
DVCNP

	




	
Underground headrace gallery Cornereva - Herculane

	

-Completion of underground concreting of the gallery -
2.449 ml
· Installing shields in the areas of intersection with the wet well access galleries Bolvașnița I, Bolvașnița II, the area of the surge chamber and the butterfly valve chamber
Completion of filling injections - 7.057 ml
- Completion of consolidation injections - 8.368 ml















	
The investment study area is located in the Bolvașnița Valley and is bounded to the north and south by the Bolvașnița Valley, to the west by the Petea Valley and to the east by the Padina Olanului.
Study area
for the investment is located in Bolvaşniţa Valley and is bounded to the north and south by the Bolvașnița Valley, to the west by the Gornenț Pass and to the east by the Bolvașnița Valley. (UNDERGROUND WORKS, IN THE GALLERY ALREADY EXCAVATED)
	
Underground  works partially overlapping with the protected area
	
Underground  works partially overlapping with the protected area
	
Underground  works partially overlapping with the protected area

	Stage
	Type of
intervention
	Component
	Location
	Distance from
ROSCI0069
	Distance from
ROSPA0035
	Distance from
DVCNP

	




	
The Herculane pressure node - the node is 70% completed
	Castle of Balance
· Completion of concreting castle shaft - 22 ml
· Finalizing concreting lower room - 133 mc
· Surface works – 133 mc
· Lower chamber injections - 46 ml
· Concreting upper room - 103,49 m3
· Lower chamber excavation - 7 mc
Butterfly gate Chamber - work has not started on this objective
· Realization	of	resistance structure, of architecture and installations
-	Assembly of mechanical and    
          electrical equipment
-	Realization of the trench
         adjacent to the penstock 
         Penstock related to the  Herculane power plant  
-	Completition of penstock 
         embankments - 6 mc
-	Completion of slope 
          protection - 1.558 sqm
	
The study area for the investment is located in the area of the Herculane reservoir and is bounded to the north by the reservoir, to the west by the Cerna Mountains, to the south by the Cerna River and to the east
by the Mehedinți Mountains.
	On the surface of the protected area
	On the surface of the   protected area
	On the surface of the protected area

	Stage
	Type of
intervention
	Component
	Location
	Distance from
ROSCI0069
	Distance from
ROSPA0035
	Distance from
DVCNP

	
	
	- Completion of massive anchorage concrete and penstock support saddles -
2.173 m3
· Installation of the penstock- 360t 
· Deforestation and unclogging of the channel - torrent, adjacent to the penstock trench - 160 ml
· Construction of a guide wall at the downstream end of the penstock to direct the water flowing down the penstock’schannel to a culvert through which the water can be directed to the downstream
torrent - 7.8 ml
-	Plain concrete wall gutter, 10 cm thickness, which will lead to existing source water flow in the penstock channel - 18 ml 
 Forced gallery
 -	Anti-corrosion protection for armor
-	Pressure tunnel
	
	
	
	





	Stage
	Type of
intervention
	Component
	Location
	Distance from
ROSCI0069
	Distance from
ROSPA0035
	Distance from
DVCNP

	
	






CHE Herculane
	



· Concrete assembly HA3 - 141 mc
· Assembly of mechanical equipment HA3 - 122 t
· Assembly of electrical equipment HA3
	The study area for the investment is located in the area of the Herculane reservoir and is bounded to the north by the reservoir, to the west by the Cerna Mountains, to the south by the Cerna River and to the east
by the Mehedinți Mountains. (UNDERGROUND WORKS, IN THE GALLERY ALREADY EXCAVATED)
	





On the surface of the protected area
	





On the surface of the protected area
	





On the surface of the protected area

	
	110kV
External transformation station of CHE Herculane - work on this objective has not been started
	



-	Construction of 110kV station (C+I+M)
	The study area for the investment is located in the area of the Herculane reservoir and is bounded to the north by the reservoir, to the west by the Cerna Mountains, to the south by the Cerna River and to the east by 
Mehedinți Mountains
	



On the surface of the protected area
	



On the surface of the protected area
	



On the surface of the protected area





b.1.) Natura 2000 sites

ROSAC0069 Domogled – Valea Cernei

The geological formations are represented by an assemblage of metamorphic, ancient sedimentary and magmatic rocks belonging to the Getic and Danubian domains, which are in very complicated tectonic relationships.
The carved forms in limestone and conglomerates in short, steep-sloping valleys, sections of gorges that are difficult or even inaccessible, are highlighted.
The natural features and the diversity of habitats (freshwater habitats, grassland formations, meadows and shrubs, bushes, forests, cliffs, caves), including 10 habitats of priority interest, make the Domogled-Valea Cernei site endowed with a number of undeniable natural values that give rise to typical landscapes, such as:
[image: ][image: ]Calcareous cliffs with Banat Black Pine (endemic species);   Canyons with strongly fluctuating streams;
[image: ][image: ] Limestone peaks with sub-Mediterranean vegetation; Extensive old-growth beech forests;
[image: ][image: ] Alpine goals with jnepenis; Mountain reservoirs;
[image: ]Limestone gorges and precipices: the exocarst being unevenly distributed over the protected area has given rise to spectacular limestone formations of exceptional landscape importance, namely the Corcoaiei Gorges, where the present and the past are intertwined through the legend of Iovan Iorgovan. Other examples: the Țăsnei
Gorges, Feregari Gorges, Pecinișcăi Gorges; [image: ] Isolated mountain isolated mountain huts;
[image: ]Subalpine meadows with lapies: the lapies found in the Tilva area, Piatra Mare a
Cloșanilor are unique in Romania, creating ecosystems in need of conservation. At the same time, the formations of Poiana Beletina delight the eyes of any tourist visiting the site.















	
The areal-geographical analysis of the flora of the site shows that, in addition to the Mediterranean species with 110 species (10%), there are 106 alpine species (9.6%), 45
Carpathian species (4%), 75
Dacian species (6.7%), 37 Balkan-Carpathian species (3.3%); 17 Moessian species (1.5%),
14 Anatolian species (1.0%), and there are Eurasian, Central European and European elements 509 species (about 45.9%). In the Domogled-Valea Cernei site, out of the 30 described associations, 9 are absolutely endemic.

ROSPA0035 - Domogled-Valea Cernei
The special avifauna protection area, code ROSPA0035 Domogled - Valea Cernei, was established by Government Decision no. 1284/2007 on the declaration of special avifauna protection areas as part of the Natura 2000 European Ecological Network in Romania, with subsequent amendments and additions.
It covers an area of 66617 ha and has been declared for the protection of bird species of Community interest in the area and aimed to protect, manage and regulate the naturally occurring wild bird species in the area; to implement the necessary measures to conserve, maintain or restore diversity and sufficient area of habitat for all the bird species concerned; to implement the necessary measures to maintain or adapt all the bird species concerned at a level that corresponds specifically to ecological, scientific and cultural requirements, taking into account economic and recreational requirements. ROSPA0035 Domogled - Valea Cernei overlaps the boundary of the Domogled - Valea Cernei National Park, which covers the area of three counties: Caraş-Severin, Mehedinți and Gorj and has a surface of 61211 ha, currently the largest national park in the country. Domogled-Valea Cernei National Park was established by Order of the Minister of Water, Forests and Environment No. 7/1990 on the establishment of national parks.
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[bookmark: _bookmark11]Fig. 3 Location of the works - remaining to be carried out in relation to ANPIC (Herculane area) - full overlap with the two Sites of Community Interest
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24
GREEN COLLECTIVE S.R.L.-WILDLIFE MANAGEMENT CONSULTING S.R.L.
Association
24

[image: ]












[bookmark: _bookmark12]Fig. 4 Location of works
· remaining to be executed in relation to ANPIC (Cornereva Dam area)

[image: ]












[bookmark: _bookmark13]Fig. 5 Location of works
· remaining to be executed in relation to ANPIC (Bolvașnița I+II area)


b.2) Protected areas of international interest

24,000 ha of the most valuable ancient beech forests in Romania have been inscribed on the UNESCO World Heritage List (as of July 2017) ("Primeval Beech Forests of the Carpathians and Other Regions of Europe" as an extension to the existing Natural World Heritage Site "Primeval Beech Forests of the Carpathians and the Ancient Beech Forests of Germany" (1133bis), 2016).
In Romania, these forests are located in 8 main areas, as follows: Izvoarele Nerei, Cheile Nerei-Beușnița, Domogled - Valea Cernei, Cozia, Codrul Secular Șinca, Groșii Țibleșului, Codrii Seculari Strîmbu-Băiuț and Codrul Secular Slătioara.
The UNESCO World Heritage Committee adopted in Krakow the inscription of the property "Ancient and Primeval Beech Forests of the Carpathians and Other Regions of Europe" in the UNESCO World Heritage List. A selection of the most representative and well-preserved beech forests in the entire natural range of the species has been inscribed on the World Heritage List. The virgin and near-virgin forests (old-growth primeval forests) are samples of Europe's last remaining terrestrial ecosystems, formed without significant human influence, but as a result of thousands of years of natural evolution. Today, these forests are true 'sanctuaries' of biodiversity, emblems of naturalness, home to dozens, perhaps even hundreds of species of invertebrates, plants mammals and birds.
      In addition, these forests play an essential role in preserving the cultural identity of local communities. In the Carpathian Mountains one can speak of a 'civilization of wood'; the history, philosophy of life, culture and traccess tubeions of the local communities in these areas are so closely linked to the forest that the two concepts cannot be separated.
     Only by delving into the mysteries of these natural forests that once covered most of the territory can we understand the source of inspiration, matter and energy in the life of local communities throughout history.

[bookmark: _bookmark14]Table 3 UNESCO Areas in Romania

	ID
	UNESCO zone
	Region
	Area (ha)
	Buffer zone
(ha)

	039
	Cheile Nerei-Beușnița
	Caraș Severin
	4292,27
	5959,87

	040
	Codrul secular Șinca
	Brașov
	338,24
	445,76

	041
	Codrul Secular Slătioara
	Suceava
	609,12
	429,43

	042
	Cozia - Masivul Cozia
	Vâlcea
	2285,86
	
2408,83

	043
	Cozia - Lotrișor
	Vâlcea
	1103,30
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	ID
	UNESCO zone
	Region
	Area (ha)
	Buffer zone
(ha)

	
044
	Domogled - Valea Cernei – Domogled-Coronini-Bedina
	Caraș Severin și Mehedinți
	
5110,63
	




51461,28

	
045
	Domogled - Valea Cernei - Iauna Craiovei
	Caraș Severin, Gorj și Mehedinți
	
3517,36
	

	
046
	Domogled - Valea Cernei - Ciucevele Cernei
	Gorj
	
1104,27
	

	047
	Groșii Țibleșului - Izvorul Șurii
	Maramureș
	210,55
	
563,57

	048
	Groșii Țibleșului - Preluci
	Maramureș
	135,82
	

	049
	Izvoarele Nerei
	Caraș Severin
	4677,21
	2494,83

	050
	Strîmbu Băiuț
	Maramureș
	598,14
	713,09

	Total
	-
	-
	23982,77
	64476,66



In the Domogled – Valea Cernei National Park have been declared 3 UNESCO core areas:
· 044 - Domogled - Valea Cernei - Domogled-Coronini-Bedina - 5110,63 ha;
· 045 - Domogled - Valea Cernei - Iauna Craiovei - 3517,36 ha;
· 046 - Domogled - Valea Cernei - Ciucevele Cernei - 1104,27 ha. TOTAL - 9.732,26 ha.
At the same time, Domogled Valea Cernei National Park also has a buffer zone, covering 51461.28 ha, its boundaries being identical to those of the national park.
The UNESCO Natural Heritage Zones (core zones) of the P.N.D.V.V.C occupy an area of 9732,26 ha, representing 40,6% of the forests included in the Romanian UNESCO heritage, 15,7% of the area of DCVNP and ROSAC0069 Domogled - Valea Cernei and 14,6% of ROSPA0035 Domogled - Valea Cernei. In the project area of influence of the 3 protected areas there is also the UNESCO area: 044 - Domogled - Valea Cernei - Domogled- Coronini-Bedina.
In the area of influence of the project is the UNESCO core area no. 044 - Domogled - Valea Cernei - Domogled-Coronini-Bedina, this area is the largest beech forest included in the UNESCO World Heritage in Romania and is located on the left and right technical left and right of  Cerna River.
It is worth mentioning that there is no normative act for the designation of  UNESCO areas in the DCVNP, but only the Minutes on the nomination of some virgin beech forests in Romania as UNESCO World Heritage Sites. 
"A joint nomination of some forests Beech forests - Europe's common natural heritage" were sent to UNESCO after signing two minutes as follows:
· In 21.08.2014, was signed a minute between representatives of the Caraş-Severin Forestry Department, the forest managers, respectively the Forestry Office Băile Herculane, representatives of the DCVNP administration, of the Institute of Forest Research and Management - ICAS Bucharest, and of GREENPEACE CEE Romania
· in 27.08.2014, was signed a minute between representatives of the Mehedinți Forestry Department, forest managers, namely Tarnița Forestry Office and Baia de Aramă Forestry Office, representatives of the DCVNP administration and representatives of the
Institute of Forest Research and Management - ICAS Bucharest.

[bookmark: _bookmark15]Table 4 Types of managers in UNESCO Core Areas

	
Nr. crt
	
UNES
CO zone
	

Administrator
	
Production Unit (PU)
	U.a. according to the PVs nominating virgin and secular beech forests in Romania as
World Heritage sites
UNESCO from 21.08.2014

	1.
	044 - Domogled-Coronini-Bedina
	Ocolul Silvic Băile Herculane
	III Băile Herculane
	12-80

	
2.
	
	
	VI Domogled
	2,4, 7, 8, 11-22, 31, 33-36, 39-41, 52,
53, 57, 58, 60, 61, 62%, 63, 64, 66-
70, 79-83, 38 C, F, G.

	3.
	
	Ocolul Silvic Tarnița
	VI Vârful lui Stan
	214-235

	
	
	Office
	
	



The Domogled-Coronini-Bedina area was proposed as part of the UNESCO forests in 2014, being listed in the Minutes of the Nomination of some virgin and secular beech forests in Romania as UNESCO World Heritage Sites since 21.08.2014, a series of management units in the forest managed by the Forestry Office Băile Herculane, but it should be noted that at that time the areas within the project were removed from the national forest by Decree no. 158/13.05.1980. At the same time, as shown in Fig. 6-9, in 2012 the deforestation works were realized, so that these areas of land were not included in the UNESCO area: 044 - Domogled - Valea Cernei - Domogled-Coronini- Bedina, especially since they were no longer part of the national forest fund.


[image: ]

[bookmark: _bookmark16]Fig. 6 Location of the project before Natura 2000 designation (source ANCPI, 2005)
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[image: ]

[bookmark: _bookmark17]Fig. 7 Location of the project, prior to Natura 2000 designation - detail (source ANCPI, 2005)

[image: ]

[bookmark: _bookmark18]Fig. 8 Project location prior to the elaboration of the DCVNP management plan (source ANCPI, 2012)




[image: ]

[bookmark: _bookmark19]Fig. 9 Project location prior to the elaboration of the DCVNP management plan - detail (source ANCPI, 2012)


[image: ]

[bookmark: _bookmark20]Fig. 10 Removals from the forest (transfer of land from OS Băile Herculane to the Ministry of Electric Energy (26.11.1983)
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b.3. Protected areas of national interest

Two natural areas of national interest are located in the area of influence of the project: the Domogled – Valea Cernei National Park - and the nature reserve 2.293. Coronini - Bedina.
Domogled - Valea Cernei National Park: Established in 1990, with its own administration since 2003, Domogled - Valea Cernei National Park is located in south-western Romania and covers the area of 3 counties, namely Caraș-Severin, Mehedinți and Gorj.
The Domogled-Valea Cernei National Park is located in the east of Caraș-Severin county, occupying an area of 23.185 ha and in the west of Mehedinți county occupying an area of
8.220 ha and in the west of Gorj county with an area of 29.806 ha, its total area (according to the management plan) is 61.211 ha.
Diversity of landscape types (limestone cliffs with Banat Black Pine, canyons with strongly fluctuating streams, limestone peaks with sub-Mediterranean vegetation, extensive old-growth beech forests, alpine hollows with jnepenis, mountain reservoirs, calcareous gorges and precipices, isolated mountain hamlets, sub-alpine meadows with alpine meadows), thermal caves unique in Romania, thermal mineral springs, endemism and rare flora and fauna give a unique aspect to the park.
Geographically, the Domogled – Valea Cernei National Park stretches along the Cerna River from its mouth to its confluence with the Belareca River. In relation to the basin of the Cerna Valley, the territory includes the Godeanu and Cerna Mountains on the right slope and the Vâlcanului and Mehedinți Mountains on the left slope.
Boundaries of Domogled – Valea Cernei National Park
Out of the three categories of protected areas from the park area, only the national park has boundaries, established and described by legislation.
Its boundaries were established by Government Decision No. 203/2003 on the delimitation of biosphere reserves, national parks and nature parks and the establishment of their administrations. The following is a narrative description of these boundaries:
· The northern boundary starts at Paltina Peak and runs westwards along the ridge of the Godeanu Mountains through Galbena, Micușa and Bulzului peaks, the interfluve forming the northern boundary of Cerna basin.
· The western boundary continues on the same interfluve to the Godeanu Peak, then through the Drăguțului Ridge to the Olanelor Peak. From here it crosses the western interfluve of the Cerna basin, through Matichii ridge, Dobrii peak, going on the main ridge of the Cernei Mountains through Babei, Boldoveni, Vlașcu Mic and Zglivăr peaks. From here it goes westwards on the Custura Pârșului, through boundary stone 180 of Production Unit V Mehadia - Belareca Forestry Office and Pogara Peak, from where it descends on Dosu Frăsincea in Ogașul lui Mihai, going along it to boundary stone 195, from here following the forest boundary through boundary stones 196, 214, 217, 240. It reaches the Topla Valley at milestone 242, from where it climbs towards Vârfu Sulița up to milestone 239. It continues south-east along the ridge to boundary 247, and from here south along the ridge, it crosses the Vârtopu Valley via 246 from Production Unit V Mehadia - Forestry Office Belareca, and from here it climbs up the ridge to the Arjana Peak in the Cerna Mountains. The boundary continues on the main ridge of the Cerna Mountains, through Poiana Lungă, Vârčepe Cicilovete, Poiana Cicilovete and Culmea Mare to the boundary marker 45 of Production Unit III Băile Herculane - OS Băile Herculane. From here, the boundary again makes a detour on the western slope, through boundary 415 of Production Unit V Mehadia - Forestry Office Belareca, going along the forest boundary through boundary 416, 431, 439, up to boundary 444 of the same Production Unit V Mehadia - OS Belareca, near the confluence of Cerna and Belareca.

· The southern boundary, starting from the boundary 444 of the Production Unit V Mehadia - Forestry office Belareca, goes north along the forest boundary on the edge of the villages of Pecinisca and Băile Herculane, through bollards 4, 8, 18 of Production Unit III Băile Herculane - Ocolul Silvic Băile Herculane, until near the bridge over the Cerna river, near the Electricity Factory, from where it turns towards the resort of Băile Herculane on the national road 67 D, which it follows up to the entrance to the village of Pecinișca, which it bypasses on the boundary of the village and returns again on national road 67 D, which it follows until near its junction with national road 6 A, from where it climbs Stoghirului hill and continues on Cracu Fâsii and Culmea Padeșu via Vârfurile Padeșu and Creasta Cocoșului.
· The eastern boundary continues from Creasta Cocoșului entering the main ridge of the Mehedinți Mountains to the east of the Domogled Massif, Ciotul Pietrii, Culmile Cârligelor, Piatra Cosuștei, Ridge and Peak Pietrele Albe, Poiana and Beletina Ridge, Obârșia Ridge to Poiana Mica Peak. It continues on Parâul Capra and then on Motru Sec, up to the boundary of Motru Sec, which it follows until the confluence of the Târnicioara valley with Motru Sec. From here it climbs up the Târnicioara valley to the saddle between Cornetu Musteică and the Magura hill, from here it enters the boundary of the forest on the eastern slope of Cornetu Musteică, which it follows until boundary 837 of Production Unit II Motru Mare. From this point, the boundary runs along the left bank of the Motrului valley up to boundary 14, where it crosses the forest boundary, through boundary 20 and 28 to boundary 25, passing back along the left bank of the Motrului valley up to boundary 39, where it again crosses the forest boundary, bypassing the Valea Mare lake through boundary 47 and 54, up to boundary 76 of Production Unit II Motru Mare - OS Padeș. From here it continues along the left bank of the Motrului up to the confluence with the Mileanului Valley, where it climbs up to below the Mileanul Peak, entering the ridge of the Alunu Hill. From here it follows the line of the Turcineasa, Șarba, Șerbota and Soarbele peaks up to Paltina Peak.

Internal zoning of Domogled - Cerna Valley National Park. Taking into account the provisions of the Government Emergency Ordinance no. 57/2007, approved with amendments and additions by Law no. 49/2011, with subsequent amendments and additions, in the process of drafting the management plan, zoning was proposed only for the territory of
Domogled - Valea Cernei National Park. The internal zoning of national parks and nature parks in terms of the need for conservation of natural ecosystems and biological diversity required the delimitation of special conservation areas within the respective park. In the case of Domogled-Valea Cernei National Park - Domogled-Valea Cernei National Park area of special conservation area established by MMAP order no. 1121/16.06.2016 was 19826 ha i.e. 32.39%.
A. The strict protection zone has a total area of 836 ha and consists of:
· Plots 109, 112, 113, 114, 115,116, 117, 118, 119, 120, 121, 122 of Production Unit VI
Domogled, OS Băile Herculane in the Domogled limestone massif;

· Plots 132, 133, 136, 137, 141, 149, 150 B, 150 D and 150 E of Production Unit XI Cernișoara, OS Baia de Aramă in the Ciucevelor de Sus area. This area of a large
of scientific importance, includes areas where there have been no or extremely low levels of anthropogenic interventions. The Domogled Limestone Massif is symbolic for the Domogled-Valea Cernei National Park, being the best known mountain massif in the area, both for naturalists and the general public. It is the most exposed to the impact of tourism, and a decade ago the plateau was exposed to grazing. The flora, fauna and calcareous habitats form a true synthesis of what can be found in the limestone massifs of the Cerna valley, in an easily accessible variant along a well- known tourist trail that climbs up from the vicinity of the Băile Herculane. In this area we find the ecosystem of sub-Mediterranean forests with endemic subspecies of black pine, as well as calcareous meadows and vegetation of limestone cliffs and groickets in typical, unaltered forms. The sub-Mediterranean shrublands of shrublands with lilac and mojdrean occur in typical forms. Among the regional endemic species the most valuable are Linum uninerve, Primula auricula ssp. serratifolia, Pinus nigra ssp. banatica, Sorbus borbasii, Athamantha turbith ssp. hungarica and among the rare plant species Linum hologynum, Tragopogon balcanicus, Hypericum rochelii, Centaurea atropurpurea, Dephinium fissum, Peucedanum longifolium. The invertebrates also include regionally endemic and rare species, especially lepidoptera, gastropods, coleoptera. The area of Ciucevele Cernei consists of a band of Mesozoic limestone on the left bank of the Cernișoarei, north of the Cerna - Jiu Pass. The flora, fauna and habitats are quite different from those of the limestone massifs south of the Cerna valley, the Băile Herculane area - Lake Iovanul, due to its higher altitude and isolation. The state of conservation is exceptional, the Ciucevele Cernișoarei being for the time being outside logging and totally off the tourist trails, a state that must be maintained. In place of the black pine forests here are calcareous Scots pine forests, habitat 91Q0, only discovered in 2014. The basic habitats are calcareous calcareous meadows and cliffs, 6170, 6190, 8120, 8210 and shrublands with mojdrean, ash, lilac, lilac, sweet lilac and very much aspen. The surrounding forests form different habitats from those of the lower Cerna, being represented by Dacian meadows and meadow-woods, 91V0, in different ecological variants. Important regional endemic species present here are Campanula kitaibeliana, Linum uninerve, Sorbus borbasii, Athamantha turbith. There are also numerous rare and endemic invertebrate species.

B. The integral protection zone, with an area of 29,081 hectares, is made up of:

· plots 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24,
25, 26, 27, 28, 29, 30, 31A, 31B, 31C, 31D, 32A, 32B, 33, 34, 35, 36, 37, 38, 39, 40, 41,
42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64,
65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 84, 85, 86, 87, 93, 94, 95,
96, 100, 101, 111, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127, 128, 129, 130, 135,
136, 137, 138, 139, 139, 140, 141, 142, 143, 147, enclaves E1, E2, E3, E4, E8, E9, E15, E19,
E22, E23 and the Arjana alpine hollow of Production Unit III Băile Herculane, Băile
Herculane Forest Forest Office;

· plots 1, 2, 8, 9, 10, 11, 12, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44,
45, 47, 62, 63, 64, 65, 77, 78, 79, 111, 112, 113, 116, 117, 118, enclaves E16, E19, E20,
and the Arjana, Vlașcu Mic and Vlașcu Mare alpine hollows of Production Unit IV Topenia,
Băile Herculane Forest Forest Office;

· plots 1, 24, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67,
68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 108, 109, 110, 111, 112, 113, 114, 115, 116,
117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127, 128, 129, 130, 131, 132, 133,
134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146, 147, 148, 149, 150,
151, enclave E2, enclave E5, the alpine hollows Opleșata, Vlașcu, Burba, Globanu, Cănicea, Furca, Boarcheș and Poienile Cupăn of the Production Unit V Iauna Craiovei, Băile Herculane Forest Forest Forest Reserve;
· plots 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 31,
32A, 32B, 32MM2, 33, 34, 35, 36, 37, 38, 39, 40, 41, 52, 53, 57, 58, 59, 60, 61, 62A,
62B, 63A, 63C, 63D, 64, 65A, 66, 67, 68, 69, 70, 79, 80, 81, 82A, 82B, 82C, 82D, 82E,
83A, 83B, 83C, 83D, 84A, 84B, 84E, 85, 86, 87, 88, 89, 101, 106, 107, 108, 110, 123,
124, 125, 126, 127, 128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140,
141, 142, 143, 144, 145, 13 146, 147, 148, 149, 150 and enclaves E2, E3, E4, E8, E9,
E10, E11, E23 from Production Unit VI Domogled, Băile Herculane Forest Forest Forestry Office;

· plots 46, 50, 52, 80, 101, 123, 125 A and 125 B,179, 180, 181, 183, 186, 187, 188,
193, 196, 198, 199, 201, 207, 213, 214, 215, 217, 218, 219, 220, 221, 222, 223, 224,
225, 227, 242, 243, 244, 245, 302, 303, 304, 311, 319, 320, 321 enclaves E17, E18, E19, E25, E26, E27, E28, E31, E32, E33, E34, E35, E, E, E37, the related meadows
between Râmnuța Vânăța and Râmnuța Mare and the Geanț Geanului and the alpine hollows Mihoc, Pietrele, Olănel, Gropile Olanului, Buza Oslii from the Production Unit VIII Olanu, Baia de Aramă Forestry Forest;
· plots 16, 75, 77, 79, 80, 81, 82, 83, 83, 84, 85, 86, enclaves E4, E5, E6, E8, E9, E13 and
the pastures between the Buza Oslii Crack and the Stăniștea Mare Ridge of the Production

Unit
IX Balmeș, Baia de Aramă Forestry Forest;

· plots 43B, 44 B, 96, 107, 108, 109, 110, 111, 114, 115 and the meadows between Stăniștea Mare Ridge and Scărița Cracul in Production Unit X Ivanu, Baia Baia Forest Forest
de Aramă; - plots 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 31, 32, 33, 34, 35, 36, 37,
38, 46, 47, 48, 62A, 65 B, 65 E, 75, 76, 77, 78, 79, 80, 81, 82, 83, 83, 84, 85, 86, 87, 88, 89,
90, 91, 92, 93, 94 E, 107, 108, 109, 110, 111, 112, 113, 124, 125, 126, 127, 128, 129,
131, 134, 135, 138, 139, 140, 142, 143, 150 A, 150 C, 150 F, 150 G, 150 H, 150 I, 150 NN1, 150 NN2, 159, 160, 161, enclaves E10, E12, E13, E14, E15, E18, E19, E20, E21,
E22, E23, E24, and the meadows between Cracul Scărița and Culmea Șerbota and those between Culmea Șarba and Culmea Turcineasa of Production Unit XI Cernișoara, Baia de Aramă Forest Forestry Forestry;
· plots 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 123, 125, 126, 127,
128, 130, 131, 132, 133, 134, 197, 198, 199, 200, 201, 202, 203, 204, 205, 206, 207,
208, 209, 210, 211, 212, 213 enclaves E9, E10, E11 and the Arjana alpine hollow of Production Unit V Bela Reca, Mehadia Forest Forest Forest Reserve;
· plots 65, 66, enclaves E41, E42 of Production Unit V Coșuștea Tarnița Forest Forest Forest Office;

· plots 105, 107, 108, 109, 110, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125,
126, 127, 128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142,
143, 144, 145, 146, 147, 148, 149, 150, 151, 153, 154, 155, 156, 157, 158, 159, 160,
161, 162, 163, 164, 165, 166, 172, 173, 174, 175, 176, 177, 178, 179, 180, 181, 182,
188, 189, 190, 191, 192, 193, 194, 195, 196, 197, 198, 199, 200, 201, 202, 203, 204,
205, 206, 207, 208, 209, 210, 211, 212, 213, 214, 215, 216, 217, 218, 219, 220, 221,
222, 223, 224, 225, 226, 226, 227, 228, 229, 230, 231, 232, 233, 234, 235, enclaves E1, E2,
E11, E13, E14, E15, E16, E17, E18, E 19, the area of the Cerna Crovines, including the meadows under the Crovines of Production Unit VI Stan's Peak, Tarnița Forest Forest Forest Reserve;
· plots 178, 179, 180, 187, 189, 190, 192, 193, 194, 195, 196, 197, 198, 199, 200, 201,
202, 203, 204, 205, 205, 206, 207, 208, and enclave E 63 of Production Unit I Motru Sec Padeș Silvic Forest Office;
· plots 3, 4, 5, 6, 7, 8, 9, 10, 11 of Production Unit II Motru Mare of Padeș Forestry Forestry Office.

C. The Sustainable Conservation Area, totaling 30,388 hectares, is made up of the forest plots that are not part of the strict and integral protection zones, as well as the remaining areas that are not included in the Sustainable Development Area, namely agricultural land, meadows, pastures, reservoirs.
Within the Sustainable Conservation Area, the whole forest parcels bordering the strict or full protection areas in an area of 5,618 hectares are as follows:

· plots 81, 88, 89, 90, 91, 92, 99, 102, 110, 112, 113, 117, 131, 133, 134, 144, 145 of
Production Unit III Băile Herculane, Ocolul Silvic Băile Herculane;

· parcels 4, 5, 13, 20, 21, 22, 23, 26, 27, 29, 46, 48, 50, 61, 66, 76, 80, 108, 109, 110 of
Production Unit IV Topenia, Băile Herculane Forest Forest Forestry Office;

· plots 2, 3, 21, 23, 25, 33, 34, 38, 41, 43, 44, 45, 47, 48, 79, 80, 81, 83, 91A, 91B,
91AA2, 91D, 91E, 101, 102, 106, 107, 152, 153, 155 of Production Unit V Iauna
Craiovei, Ocolul Silvic Băile Herculane; 23, 24, 25, 27, 28, 30, 42, 51, 54, 56, 71, 77,
78, 90, 91, 100, 102, 105, from Production Unit VI Domogled, Băile Herculane Forest Forest Office;
· plots 44, 47, 48, 51, 53, 54,78, 81, 82, 99, 102, 103, 121, 124, 126, 127, 184, 185,
189, 190, 191, 192, 194, 195, 197, 200, 202, 204, 206, 210, 226, 228, 241, 246, 301,
305, 306, 310, 312, 315, 317, from Production Unit VIII Olanu, Baia de Aramă
Forestry Forestry Office;
· plots 15, 17, 66, 67, 68, 73, 74, 76, 78 of Production Unit IX Balmeș, Baia de Aramă
Forestry Forestry Office;

· plots 42, 43A, 44A, 49, 50, 97, 106, 112, 113, 119, of Production Unit X Ivanu, Baia de Aramă Forestry Forestry Forestry Office;

· parcels 3, 4, 10, 21, 22, 30, 39, 40, 45, 49, 52, 60, 62 B, 65 A, 65 F, 65C, 69, 70, 71,
72, 74, 94, 95, 96, 102, 106, 114, 119, 120, 121, 122, 123, 130, 144, 146, 148, 151, 152,
158, 162, 163, 182, 187, 188, 189, 190,194, 196 from Production Unit XI Cernișoara, Baia de Aramă Forestry Forestry Unit;
· plots 91, 94, 138, 139, 141, 177, 181, 182, 182, 184, 186, 188 of Production Unit I
Motru Sec, Padeș Forest Forest Forestry Office;
· plots 12, 14, 23, 24, 25 of Production Unit II Motru Mare, Padeș Forest Forestry Forest. Forest plots in the sustainable conservation area outside the adjacent ones
outlined above are as follows:

· plots 82, 83, 103, 104, 105, 106, 107, 108, 109, 114, 116, 132, 146, 148, enclaves E5, E6, E7, E10, E12, E13, E14, E16, E17, E18, E20, E21, of Production Unit III
Băile Herculane, Ocolul Silvic Băile Herculane;

· plots 3, 6, 7, 14, 15, 16, 17, 18, 19, 24, 25, 28, 49, 51, 52, 53,54, 55, 56, 57, 58, 59,
60, 67, 68, 69, 70, 71, 72, 73, 74, 75, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93,
94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 114, 115, 119, 120, enclaves E1, E2, E3, E4, E5, E6, E7, E8, E9, E10, E11, E12, E13, E14, E15, E17, E18
from Production Unit IV Topenia, Băile Herculane Forestry Forest;

· plots 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 22, 26, 27, 28, 29, 30,
31, 32, 35, 36, 37, 39, 40, 42, 46, 82, 84, 85, 86, 87, 88, 89, 90, 92, 93, 94, 95, 96, 97,
98, 99, 100, 103, 104, 105, 154, 156, 157, 158, 159, 160, 161, 162, 163, 164, 165, 166,
167, 168, Enclaves E1, E3, E4 of Production Unit V Iauna Craiovei, Băile Herculane Forest Forest Reserve;
· plots 26, 29, 43, 44, 45, 46, 47, 48, 49, 50, 55, 72, 73, 74, 75, 76, 92, 93, 94, 95, 96,
97, 98, 99, 103, 104, 200, 201, 202, enclaves E1, E5, E6, E7, of the Production Unit VI Domogled, Ocolul Silvic Băile Herculane;
· plots 106, 111, 112, 113, 114, enclaves E3, E4, E5, E6, E7, E8, E9, E10 of Production Unit VI Vârful lui Stan, Tarnița Forest Forest Forest Reserve;
· plots 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13,14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24,
25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 45, 49, 55, 56,
57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 79, 83,
84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 100, 104, 105, 106, 107, 108,
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 110, 111, 112, 113, 114, 115,
116, 117, 118, 119, 120, 122, 128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138,
139, 140, 141, 142, 143, 144, 145A, 145B, 145C, 145D, 145E, 145F, 145G, 145H,
146, 147, 17 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 162,
163, 164, 165, 166, 167, 168, 169, 170, 171, 172, 173, 174, 175, 176, 177, 182, 203,
205, 208, 209, 211, 212, 216, 229, 230, 231, 232, 233, 234, 235, 236, 237, 238, 239,
240, 247, 248, 249, 250, 251, 252, 253, 254, 255, 256, 257, 258, 259, 260, 261, 262,
263, 264, 265, 266, 267, 268, 269, 270, 271, 272, 273, 274, 275, 276, 277, 278, 279,
280, 281, 282, 283, 284, 285, 286, 287, 288, 289, 290, 291, 292, 293, 294, 295, 296,
297, 298, 299, 300, 307, 308, 309, 313, 314, 316, 318, enclaves E1, E2, E3, E4, E5, E6, E7, E8, E9, E10, E11, E12, E13, E14, E16, E20, E21, E22, E23, E24, E29, E30, E38, E39, E40, E41, E42, E43, E44, E45, E46, E47, E48, E49, E50, E51, E52, E53, E54, E55, E56, E57, E58, E59 from Production Unit VIII Olanu, Baia de Aramă Forest Forestry Forest;

· plots 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27,
28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50,
51, 52, 53, 54, 55, 56, 57, 58, 59, 59, 60, 61, 62, 63, 64, 65, 69, 70, 71, 72, E1 enclaves,
E2, E3, E7, E10, E11, E12 from Production Unit IX Balmeș, Baia de Aramă Forestry 
Forest;
· plots 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24,
25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 45, 46, 47, 48, 51, 52,
53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75,
76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 98, 99, 100,
101, 102, 103, 104, 105, 116, 117, 118, enclavele E1, E4, E5, E8 din Unitatea de producţie X Ivanu, Ocolul Silvic Baia de Aramă;

· plots 1, 2, 5, 6, 7, 8, 9, 23, 24, 25, 26, 27, 28, 29, 41, 42, 43, 44, 50, 51, 53, 54, 55,
56, 57, 58, 59, 61, 63, 64, 66, 67, 68, 73, 97, 98, 99, 100, 101, 103, 104, 105, 115, 116,
117, 118, 145, 147, 153, 154, 155, 156, 157, 164, 165, 166, 167, 168, 169, 170, 171,
172, 173, 174, 175, 176, 177, 178, 179, 180, 181, 183, 184, 185, 186, 191, 192, 193,
195, enclaves E1, E2, E3, E3, E4, E5, E6, E7, E8, E9, E11, E16, E17, E25, E26, E27, E28,
E29, E30 from Production Unit XI Cernișoara, Baia de Aramă Forestry Forest;
· plots 87, 88, 89, 90, 92, 93, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106,
107, 108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123,
124, 125, 126, 127, 128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 140, 142, 143,
144, 145, 146, 147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160,
161, 162, 163, 164, 165, 166, 167, 168, 169, 170, 171, 172, 173, 174, 175, 176, 183,
185, 209, enclaves E33, E34, E35, E36, E37, E38, E39, E40, E41, E42, E43, E44, E45,
E46, E47, E48, E49, E50, E51, E52, E53, E54, E55, E56, E57, E59, E62, E65 Unit
of production I Motru Sec a Ocolul Silvic Padeș;
· plots 13, 15, 16, 17, 18, 19, 20, 21, 22, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37,
38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 222, Enclaves E1, E2, E3, E4, E5, E6, E7, E8, E9, E10, E11, E12, E14, E15, E16, E17, E18, E19, E21, E22, E23, E24, E25, E26, E27, E28, E29, E30, E37, E99, E100 Unit of
production II Motru Mare of the Padeș Forest Forestry Forest. In this area there is an area of forest of biological and landscape value, located in Production Unit V Iauna Craiovei Iauna Craiovei, Băile Herculane Forestry Area, a.u. 162 C and 163 B, covering 5.2 hectares.
D. The sustainable development zone is made up of several areas that have been named after the production unit near or in which they are located.
· The Cernișoara Sustainable Development Area comprises 5 perimeters with a surface area of 76 ha, from Cheile Cernișoarai to Plaiul Bulzului. The perimeter includes
Cerna's springs, which is constituted by the Cernesoarei Meadow, between the Chei and the tail of the Iovanul reservoir. The boundary of this area starts on the right bank of the Cernișoara and continues at a distance of 50-100 meters from the forest edge,
overlaps in places the boundary of the municipality of Padeș and reaches the Cernei Springs, which it skirts at a distance of 100 m from the Cernei Springs. It continues at a considerable distance from the forest boundary on the right-hand side of the Lake Iovanul bypass road as far as the lake's outlet, from where it crosses the left-hand side of the lake and turns towards the Cerna Gorge, following the floodplain, then goes around the existing buildings as far as the bridge over the Cerna. From here it follows the forest road on the left bank of the Cerna, encompassing the Cerna meadow and continues to the Cerna Gorge, where it crosses to the right. The other 4 perimeters continue from the tail of Lake Iovanul to Plaiul Bulzului and are on either side of the
lake contour road. They are not connected to each other, are of different sizes and include the mansions of the communities in the area.

· The Ivanu Sustainable Development Area consists of 3 perimeters, total area of 8 ha from Plaiul Bulzului to below the crest of the Iovanul Dam, the slope right of the reservoir.

· The Balmeș or Balmez Sustainable Development Area with a total area of 4 ha, consisting of 2 perimeters, includes the territory of the former administrative block of the settlement of the Dam Iovanul, with the related land, as well as the meadows belonging to the inhabitants of Cerna- Sat.
· The Olanul Sustainable Development Area, consisting of 10 perimeters covering an area of 144 ha, encompasses the village of Cerna-Sat, Padeș commune. The boundary of this perimeter starts from Cheile Corcoaiei and goes over the gardens of the inhabitants of Cerna-Sat until the intersection with the forest road Olanul where it crosses to the other side of the road, goes around the Cerna meadow and continues behind the houses and gardens on the right side of the Cerna, until Cheile Corcoaiei. The other perimeters include all the meadows, pastures, meadows, farmland, agricultural land, and areas of intravilan and extravilan which belong administratively to the municipality of Obârșia Cloșani and are spread on both sides of the national road 66A, up to the junction with national road 67D.
· The Iauna-Craiova Sustainable Development Area comprises the area of the hut at km 36, as well as the land associated with it. The area is 4 ha and is managed by Băile Herculane Forestry Office.

· The area of sustainable development Topenia has an area of 16 ha, comprises 6 perimeters, and here are the hamlets of Tațu, Ineleț, Scărișoara, Cracul Teiului, Cracul Mare. This area includes the houses and gardens on the right side of the Cerna river and belong to the inhabitants of Cornereva commune.
· The Băile Herculane sustainable development area is made up of 4 perimeters with a surface area of 444 ha. Here we distinguish between the villages of Prisăcina, 227 ha, and Dobraia, 104 ha, and areas on the right bank of the Cerna and the Prisaca reservoir. The boundary of this area runs along the forest edge of Production Unit III Băile Herculane and includes the scattered houses of some inhabitants of the municipality of Cornereva.
· The Domogled Sustainable Development Area covers an area of 50 ha and is made up of 21 perimeters located on both sides of the National Road 67D. It starts at the Dumbrava guest chamber with the camping area in its vicinity, continues with some properties on the right and left side of the road up to the Gorjanu cottages, from here it is interrupted until near the Prisaca Dam. Here a large perimeter is formed, including the chambers on the right side of the road, the crest of the dam, the swimming pool at 7 Izvoare Calde, the campsite here managed by OS Băile Herculane and a few properties. Other perimeters of sustainable development are at the Electricity Plant, near the route from Crucea Albă to Ferigari and the territory of Pecinișca commune, which goes from the locality to the vicinity of the former stone quarry of Pecinișca.
· The Stan's Peak Sustainable Development Area comprises the private properties, pastures and meadows that are not in the integral protection zone of Production Unit VI Stan's Peak  and has an area of 10 hectares.

Taking into account the internal zoning of the DCVNP, as well as the fact that the areas in the works area are not included in the forest fund and were not at the time of the zoning of the park, and from the analysis of the maps presented in the management plan, in conjunction with the narrative description of the boundaries of the zones in the DCVNP, it is found that the project site overlaps with the sustainable development zone.

[image: ]	SPEEH HIDROELECTRICA S.A.	















[bookmark: _bookmark21]Fig. 11 DCVNP
internal zoning in the project area
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2.293. Coronini - Bedina

In the area of influence of the project is also located the Nature Reserve 2.293 Coronini Bedina, a nature reserve declared a protected area by Law No. 5 of March 6, 2000 (on the approval of the National Spatial Plan - Section III - protected areas) and covers an area of 3,864.80 ha. It is included in the Domogled -Cerna Valley National Park, which overlaps with the site of Community importance of the same name.
The protected area represents a diversified relief (caves, rocky cliffs, ravines, limestone walls, limestone cliffs, lapies, waterfalls, gorge areas), meadows and forests; with a particular floristic, faunal and geological importance (with rocks made of limestone, sandstone and granite). The nature reserve covers the area of two UATs, namely the town of Băile Herculane and the commune of Mehadia.
Given that at the time of the establishment of the reserve the land areas were taken out of the forest fund (by decree in 1980), the functionality of the reserve, as well as the elements for which it was declared, will not be affected. At the same time, the field visits of the project experts showed that the characteristic features of the reserve (caves, avenues, lakes, waterfalls, etc.) in the vicinity of the project site have not been affected by the works to date.

c) [bookmark: _bookmark22]Land Regime

At the request of SPEEH Hidroelectrica SA, the Caraş-Severin County Council issued the Urban Planning Certificate no. 28/05.02.2024 for the purpose of "Continuation of works on the investment objective Cerna Belareca Hydroelectric development" for the real estate (land and/or buildings) located in the county of Caras - Severin, on the administrative territory: town of Băile Herculane (intravilan/extravilan); com. Mehadia (extravilan); com. Cornereva (extravilan).
The land is located on the administrative territory of Băile Herculane and the communes of Cornereva and Mehadia, outside the urban area, partially within the urban area of Băile Herculane - dam area.
Ownership: Romanian State, Hidroelectrica, other properties.
[bookmark: _Toc175844997]Technical Regime
The total area needed to complete the project is 1,194,435 square meters, distributed as follows:
On the territory of Cornereva administrative-territorial unit 9998835 sq.m 
On the territory of Herculane administrative-territorial unit - 91.573 sq.m
On the territory of Mehadia administrative-territorial unit - 39.349 sqm + 63.678 sqm = 103.027 sqm

d) [bookmark: _bookmark23][bookmark: _Hlk175870585]Climatic, geological, geomorphological and hydrological description of the site
a. Climate and relief features
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[bookmark: _Toc175844998]Thermal regime
The average annual temperature is 8.5°C, the warmest month is July, with an average temperature of 18°-19°C and a maximum of 38°C, and the coldest month is January, with an average annual temperature of around -3°C and a minimum of -15°C. The first frost is usually between October 1 and November 11, and the last between the last ten days of April and the first ten days of May.
[bookmark: _Toc175844999]Rainfall regime
The precipitation regime is excessive, reaching high annual averages of 800-1000 mm. Towards the mountain range, precipitation amounts increase more moderately towards the west and more noticeably towards the east. A decrease in precipitation is observed towards the south, so that at Mehadia the average annual precipitation amounts to 750 mm. Most precipitation falls in the warm season, the first decade of April, the second decade of October. In summer, heavy downpours with thunderstorms and sometimes hail are frequent. In winter, the snow cover reaches snow depths of 0.75 m (0.75 m) for approx. 4 months.
[bookmark: _Toc175845000]Wind regime
The wind regime is determined both by the particularities of the general circulation of the atmosphere (different baric systems) and by the particularities of the active surface, emphasizing the role of orographic dam that the Banat Mountains have, which determine by their orientation and altitude certain local wind particularities.
In the study area the dominant winds blow west and northwest, being influenced by the Timis-Cerna Corridor, through which the air masses are channeled. Along the valleys, at the contact with the higher regions, mainly towards the Cerna Mountains, with frequency in the Domașnea-Cornea basin, during the year and more pronounced on clear days, mountain- valley breezes occur.
During the day, the air moves along the Domașnea valley and its eastern slopes in the form of an upward flow of warmer air (i.e. from the lowlands to the highlands), and at night in the opposite direction as a downward flow. This causes the temperature inversion, which is particularly noticeable in winter and summer.
[bookmark: _Toc175845001]Air humidity
The annual average relative humidity is high, generally staying between 75-90%. The months of July-August are lower and are due to a general increase in air temperature and a reduction in atmospheric precipitation, while December-January have the highest values, which are attributed to the moist atmospheric conditions of the oceanic air masses in the west of the continent.
[bookmark: _Toc175845002]Nebulosity
Nebulosity is an important climatological factor because it greatly influences insolation during the day and ground heat radiation at night. It is closely related to atmospheric circulation and the geological configuration of the area.
Monthly mean cloudiness is highest in winter (6.5-7.5) and lowest in summer (4.0-5.2) and fall (4.5-5.5). The average annual number of cloudy days is 120-140, and the number of clear days reaches multi-annual averages of 100-110.
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[bookmark: _bookmark24]Fig. 12 Climate data for Romania

[bookmark: _Toc175845003]Geomorphologic data
From a geomorphological point of view, the development is located in the southern part of the Cerna Mountains, in an area made up of mountain ridges with altitudes not exceeding 1200 m. The valleys are very deep and have steep slopes with strong relief energy.
The mountain ridge, between Belareca and Cerna, is SSV-NNE and is part of the morphologic and structural parallelism of the region.
The Belareca valley basin is made up of the Obaba, Râmna and Topla valleys, which cross a strongly fragmented relief, grafted on liasic sedimentary rocks.
The basin of the Cerna valley is much smaller in area, but shows great morphological contrasts: vertical slopes of Titonic and Neocomian limestones and broad erosion platforms.
[bookmark: _Toc175845004]Geological data
The middle basin of the Cerna valley consists of metamorphic, eruptive and sedimentary rocks, which make up two major structural units: the Danubian and the Getic domains.
The Danubian domain occupies the largest part of the landscape and consists of a crystalline-eruptive basement and sedimentary deposits. The crystalline-eruptive basement is composed of crystalline schists of the Corbu and Neamțu series and Cerna-type granitoids.
The Corbu series consists of green shales, sericite-chlorite quartzite shales, sericite shales, graphitic shales.

The Neamțu series consists predominantly of biotitic gneisses, amphibolites and mica schists. The Cerna-type granitoids form the bedrock of the sedimentary deposits of the Danubian Domain. Their composition includes granitic, dioritic, etc. facies.
The sedimentary deposits of the Danubian Domain were formed between the Lower
Paleozoic and Upper Cretaceous, during which the Lower Paleozoic-Upper Paleozoic and Lower Jurassic-Upper Cretaceous (Senonian) sedimentary cycles, separated by a long period of Triassic flooding, were in operation. Within the Geological Domain of the region, crystalline formations participate in the geologic composition of the Godeanu Mountains and the patches located along the Cerna graben. These formations are composed of the mesometamorphic crystalline schists of the Sebeș-Lotru series: paragneisses, amphibolites and micaschists. The Getic crystalline crystalline patches have a limited area and are supported by Paleozoic-Mesozoic sedimentary formations or directly by the Cerna granites.
Their emplacement originates from the movements of the Alpine cycle, which reached its peak in the Upper Cretaceous.
[bookmark: _Toc175845005]Tectonics of the region
The structural units of the Belareca-Cerna region have their own well individualized character. The major structural elements of the Cerna Mountains are oriented in a north-south direction, fitting into the tectonic ensemble of the Southern Carpathians.
The tectonic style of the region is characterized, in the Cerna basin, by narrow, eastward dipping folds with pronounced west-to-east uplift character and by broad, slightly sloping flank folds in the Belareca basin.
The main structural elements are: the Cerna anticline, the Cerna syncline, the Fârțanu anticline, the Arjana syncline, the Cornereva anticline and the Obaba-Mehadia syncline.
     The Sevastru Fault is a particularly important tectonic element. It separates the crystalline
basement into two compartments: an eastern one (Neamțu series) and a western one (Corbu series).
The sedimentary of the Cerna Mountains is covered by the remains of the Getic nappe
(Godeanu pegmatite and the Cerna graben pebbles). The Getic sharia is evident in Vf. Arjana, on V. Topla and V. Cernei, where the Lotru-Sebeș series covers, following a quasi-horizontal plane, the Upper Cretaceous formations. The setting in place of the sands took place during the Laramic phase (Upper Cretaceous), which completed the evolution of the Alpine geosyncline.
The sedimentary deposits of the Presacina area are strongly affected by recent faults, posterior to the geological nappe, which have generated a strong subsidence, known as the Cerna graben.
The eastern graben fault, also morphologically well emphasized by the Urgonian limestone abruptness, is easier to trace and trace throughout the region.
The western fault is more difficult to identify, as it follows the line of the Cerna valley, which is generally covered by Quaternary deposits. It is evident at the contact of the

boundaries with Paleozoic-Mesozoic sedimentary formations. The width of the graben is generally small (100-500 m), and it can reach strangulation, through the intersection of the two faults.
[bookmark: _Toc175845006]Hydrogeological data
The investigated region, for the planned development, has a very complicated geological structure, to which correspond equally complicated hydrogeological structures, in which permeable deposits alternate with impermeable ones, and tectonic dislocations open new paths for infiltration and water circulation through these successions.
The aquifer complex, confined in rocks considered theoretically impermeable (crystalline schists, granites - granitoids, siliceous conglomerates and sandstones, argillaceous sandstones, clays, marls, etc.), is widespread in the zone of superficial alteration, as well as in the network of fissures and fractures. The groundwater of this complex accumulates in large quantities and has relatively high circulation velocities. These waters are evidenced by frequent springs and springs of permanent character - mainly dependent on the precipitation regime.
In crystalline rocks, granites, conglomerates, and sandstones, where the fissures are generally wide and unfilled, flows of 2-4 l/sec., or higher-if the water is under pressure-can infiltrate. It is from such rocks that most of the region's river system draws its waters.
The surface waters of the Belareca River, in the sector of the future lake, were chemically analyzed and their aggressive reaction to concrete, manifested by acid and sulphate dealkalization, was revealed.

[bookmark: _Toc175845007]Geological data on the geological layers
Cornereva Dam
Morphological data
The dam site is located at the upstream end of the Belareca river, about 5 km downstream from the village of Cornereva.
In the axis of the dam, the valley has a symmetrical morphologic profile, where the slopes have relatively uniform slopes with close inclinations (28-33°).
Accumulative landforms are not evident on the dam crest, but survey work has indicated their presence in the axial zone, in the upper half of the left slope, as remnants of a partially eroded terrace marked by deluvium.
At a higher level, on the right slope, a narrow terrace (+ 75 m) is outlined above the crest, which widens upstream and joins two other terraces located at lower elevations.
Geological and tectonic data
The dam is geologically located on lower Liassic sedimentary deposits of the autochthonous Danubian Danubian in the region.
The basal horizon, on which the dam site is located, is 200-300 m thick and consists of conglomerates, microconglomerates, coarse sandstones and fine sandstones, with thin layers of marly clay shales or sandy clays interspersed between them.
In the outcrops the rock is poorly altered with tectonized zones in depth, as revealed by the survey work. The different degree of alteration of the rocks on the slopes is also noticeable: weak alteration of the left slope and accentuated alteration of the right slope, due to intense tectonization.
The superficial alteration is 6-7 m deep on the left slope, and on the right slope it increases up to 7-8 m. Structurally, the dam site is located on the western flank of the Globu Rău-Balta anticline, whose axis, oriented NNE-SSV, is on the left side of the river, outside the amphitrite.
The strata maintain the direction of the anticlinal axis and dip 15°-30° NNV. In some tectonic compartments on the left slope, the strata have changed direction, dipping 15°-20° to the NE.
The tectonics in the dam area is very complicated and is caused by the presence at a short distance, approx. 300 m west of the dam shoulder, of a major directional tectonic dislocation oriented NNE- SSV.
Its associated faults are parallel and cut perpendicular to the axis of the dam, compartmentalizing the rock packages in its foundation. They show tectonic breccias of 2-4 m, with areas of cataclasis and deep argillization in the flanks. The main fault system is supplemented by secondary faults, differently oriented and accompanied by thinner breccias. The rift network has a high density per square meter of rock, with long, wide-open, usually unfilled, rips predominating.
The sandstone and conglomerate packages, have a stratification well marked by thin clayey interlayers, whose orientation is NNE-SSV/20°-20°-30° VNV. The exception is the middle area of the left slope, where the strata parallel to the axis of the dam have inclinations of 15°-20° upstream (NNE).
In terms of slope balance and stability, stratification favors the right slope, but disfavors the left.
Geotechnical data Cornereva Dam
According to the analysis of the studies carried out, the dam is founded on rock unaffected by surface alteration.
The geotechnical characterization of the dam bed, considered at the bedrock level, falls into the following rock categories:
· 30% category I rocks;
· 45% category II rocks (cracked and altered category I rocks);
· 25% category III rocks (cracked, altered and highly altered rocks of categories I and II);
The following geotechnical coefficients were taken into account for the calculation of the dam foundation elements:
· Category I rocks conglomerates and sandstones, massive, hard, unaltered or locally altered and weakly or moderately fissured:
- γw = 2.65 - 2.75 t/m3 ;
- Ee = 40.000 - 50.000 daN/cm3 ;
- Ed = 20.000 - 25.000 daN/cm3 ;
- f r/r = 0.55 "- 0.60;
- f b/r = 0.50 - 0.55;
Pconv. = 20 - 25 daN/cm2 ;
· Category II - a altered, intensely fissured conglomerates and sandstones with subordinate intercalations of argillaceous shales:
- γw =2.50 - 2.55 t/m3 ;
- Ee = 20.000 - 30.000 daN/cm3 ;
- Ed = 10.000 - 15.000 daN/cm3 ;
- f r/r = 0.50 - 0.55;
- f b/r = 0.45 - 0.50;
Pconv. = 15 - 18 daN/cm2 ;
· Category III - a rocks - locally locally altered fissured finely layered fissured argillaceous shales; intensely tectonized sandstones and conglomerates; fault breccias:
- γw = 2.40 - 2.45 t/m3 ;
- Ed = 3.000 - 4.000 daN/cm3 ;
- Ed = 1.000 - 1.500 daN/cm3 ;
- f r/r = 0.35 - 0.45;
- f b/r = 0.30 - 0.40;
Pconv. = 5 - 8 daN/cm2 .
The following geotechnical coefficients were recommended for overburden deposits:
· deluvii, terraces:
- γw = 1.90 t/m3 ;
- f = 18 - 200;
- c = 0.10 - 0.15 kg/cm2 ;
· coarse silt, lumps, cones of detritus:
- γw = 2.00 t/m3 ;
- f = 35 - 380;
- c = 0.00 kg/cm2 .
Dam attendat’s house (the geotechnical data is the same as from the dam site)
The foundation system corresponds to the construction system of the structure, with insulated foundations under the columns and continuous concrete foundations under the load- bearing walls, the frost depth in the area is 90 cm (STAS 6054-77). K = 200 - 300 m/day.

Cornereva-Herculane pipeline
According to the geological map of the development, the pipeline is 11,965 m long.
Geomorphology
The adduction gallery crosses the mountainous relief between the Belareca and Cerna valleys in the direction NV-SE. It passes under the main peaks in the area, Dumbrava hill (880 m), Furca Armeniș valley (860 m) and Mare ridge (875 m), as well as under some
important valleys: Bolvașnița valley, Polom valley.
The minimum rock cover (30 m) is in the Bolvașnița valley, which crosses the gallery at 4,600 m from the Cornereva outlet.
Coverings of less than 100 m of rock are only on the stretches adjacent to the Cornereva
and Cerna inlets and at the Polom valley sub-crossing.
Geology and tectonics
The Cornereva-Herculane conduit crosses, for about 85% of its length, the Permian and Lower Jurassic detrital rock complexes.
Both Permian deposits (conglomerates, breccias, microconglomerates) and Lower Jurassic deposits (conglomerates, sandstones with interlayers of black shales) are affected by numerous major and smaller faults.
The gallery section under the Furca Armeniști peak, will probably be excavated in the Neamțu series crystalline crystalline, consisting of biotite gneisses, amphibolite gneisses and amphibolites.
The Cerna Granitoid, was pierced by the gallery on its final section, on a length of approx.
1200 m. The tectonics of the adduction zone is well represented by its plicative (folds) and disjunctive (faults, major faults) elements, whose NE-SW orientation is in line with the structure of the whole region.
The ridges form anticlines and synclines, the style of which differs from the course of the gallery, in the Cerna basin they have an obvious eastward transgressive character, while in the Belareca basin they become broad and symmetrical.
The large faults, the most significant of which are on the Bolvașnița v., often have inclinations close to vertical, thick breccias and cataclastic rocks in the flanks.
The smaller faults are parallel to the major faults, but have thin breccias and cataclasites.
The geologic map shows the existence of two main fault systems oriented NE-SW and E-
W. The fissures penetrating into the rock mass are generally parallel to the two fault systems.
Geotechnical coefficients
The estimation of the rock categories to be encountered in the Cornereva-Herculane adduction was made according to the geotechnical characteristics and RMR classes as follows:
· class 1 very good rock: sandstones, conglomerates, granites, unaltered; RMR > 80
- γw = 2.65 - 2.75 t/m3 ;
- Ee > 60.000 daN/cm2 ;
- K0 > 600 daN/cm3 ;
- f(p) > 6.
· class 2, good rock : sandstones, conglomerates, poorly altered granites; RMR = 50 - 80
- γw = 2.55 - 2.65 t/m3 ;
- Ee = 50.000 - 60.000 daN/cm3 ;
- K0 = 500 - 600 daN/cm3 ;
- f(p) = 5 - 6.
· class 3, moderate rock : sandstones, medium altered granites, altered limestones, hard clayey shales; RMR = 20 - 50
- γw = 2.55 - 2.45 t/m3 ;
- Ee = 30.000 - 40.000 daN/cm3 ;
- K0 = 300 - 400 daN/cm3 ;
- f(p)= 3 - 4.
· class 4, weak rock : sandstones, highly altered granites, altered limestones, medium argillaceous shales; RMR = 10 - 20
- γw = 2.35 - 2.45 t/m3 ;
- Ee = 10.000 - 20.000 daN/cm2 ;
- K0 = 100 - 200 daN/cm3 ;
- f(p) = 1 - 2.
· class 5, very weak rock: tectonized rocks, mylonites, fault breccias, soft shales; RMR
< 10
- γw = 2.35 - 2.45 t/m3 ;
- Ee = 10.000 - 20.000 daN/cm2 ;
- K0 < 100 daN/cm3 ;
- f(p) < 1.
The gallery was realized through 4 attack points and 6 fronts, as follows:
· Cornereva Priza;
· Bolvașnița I access tube with two fronts, upstream and downstream;
· Bolvașnița II access tube with two fronts, upstream and downstream;
· Chamber of the surge chamber of Herculane.

Power structure
In the area where the power structure is located, the slope has a uniform slope of 30-35° and is entirely covered by 1-2 m thick deluvium.
The bedrock is represented by Cerna-type granitoids. On the first 6-8 m it is intensely grusified.
For the foundations of the valve chamber and the penstock anchorage piles of the penstock, a depth of 6-7 m below the upper limit of the bedrock is recommended, where the following geotechnical coefficients are estimated:
- γw = 2.55 - 2.60 t/m3 ;
- σa = 15 - 18 daN/cm2 ;
- Ee = 25.000 - 30.000 daN/cm2 ;
- K0 = 200 - 400 daN/cm3 ;
- F b/r = 0.45 - 0.50.

b. Risk assessment
Following the analysis of the existing documentary material in the archive and field observations, according to the ''Normative on geotechnical documentation for constructions, indicative NP 074/2007'', the following conditions are preliminary for the studied site:

[bookmark: _bookmark25]Table no. 5 Placed at risk areas

	CONDITIONING FACTORS GEOTECHNICAL RISK
	DESCRIPTION OF THE SITUATION IN
THE STUDIED SITE
	SCORE ESTIMATED

	Field conditions
	Difficult terrain: potentially slippery
	6 points

	Groundwater
	With normal exhaustion
	2 points

	Importance of construction
	Deosebită
	5 points

	Neighbors
	Major risk
	4 points

	Seismicity
	Design seismic zone ag = 0.20g
	1 point

	ESTIMATED TOTAL SCORE
	18 points



In conclusion, for the objective to be designed, a total score of approximately 18 points is estimated, i.e. a "major" geotechnical risk, i.e. a geotechnical category
3. The same "major" geotechnical risk is obtained using the NP 074/2014 standard.
Causes and characteristics of slippage
The imbalance of the right slope of the Cornereva dam was caused by several factors:
· the execution of technological roads on slopes without any slope protection;
· stripping of the slope for the execution of coarse excavations in the dam's ampriza;
· the location of the compressor station (at 520 m above sea level) and the construction of the access road at this elevation (through excavations that opened new water ways in the slope);
· vibrations produced during compressor operation;
· Discontinuation of dam activities for several years without excavation conservation works;
· reduced physical-mechanical characteristics of rocks.
All these factors have caused the rocks to lose cohesion and become brittle after numerous freeze/thaw cycles. Thus, every spring or after a period of heavy rainfall, there is local loosening and leakage of disaggregated material (especially in areas with deluvium and black shales).
Slip is characterized as follows:
· by cartographic form - areal (extended in area);
· by mode of propagation - detrusive (spreading from the ridge to the base of the slope);
· after the sliding surface - insect (the sliding surface makes a different angle to the stratification planes);
· according to the degree of mobility of the sliding mass - semi-active;
· by relative age - recent;
· by how the particles are removed by water - mechanical;
· according to the depth of the slide - deep (between 5 and 20 m);
· by sliding speed - very slow (<1.5m/year);
· by the nature of the movement - translation;
· by the nature of the slipped material - first-order slip (affecting rock in place).

c. Description of the river network
The Cerna River, a tributary of the Danube, is 79 km long and has a catchment area of 1360 km2 .
The sources of the Cerna can be identified with those of the Cernișoara, which is located near the Cernișoara Pass on the watershed with the Romanian Jiul. After receiving several tributaries from the glacial cirques, it cuts through a limestone ridge and enters the Urzicari
depression, where it collects the karst spring "Izvorul Cernei", considered by the locals as the
"Obîrșia Cernei". The valley flows mostly along the tectonic line between the Cernei and Vâlcanul - Mehedinți Mountains.
Cerna thus has the appearance of a young valley, with small tributaries, developed only
on the right, with longitudinal slopes averaging 30‰ and peaks of 100‰ with numerous gorges, with small local depressions, poorly clogged, and sills.
The density of the river network is 0.6 - 0.7 km/km2 .The most important tributary of the Cerna is Belareca, a right tributary, which springs from the southern slope of the 1454 m high Cozea mountain, has a length of 36 km and a catchment area of 713 km2 .
It crosses the Cerna-Mehadia Depression and collects water from both the south-western slopes of the Godeanu Mountains and the western slopes of the Semenic-Almăj Mountains.
The surface lithology of these mountains is mainly composed of crystalline shales with low permeability that favor surface runoff and calcareous rocks (Semenic-Almaj) that create favorable conditions for the formation of an underground hydrographic network.

Hydrometric stations. Observation period.
For the characterization of the runoff regime in the Belareca and Cerna catchment area, data collected at the existing stations in the national network managed by the Water Basin Administrations were used.
Table 6 shows the hydrometric stations used, the characteristic elements of the hydrometric stations, the operating period, the extended period and the extension station.
[bookmark: _bookmark26]Table 6 Characteristic data at hydrometric stations

	Nr. crt.
	River
	The resort
	F
(km )2
	Hm (mdM)
	Direct period
	Extended period
	Resort
Enlargeme nt

	1
	Belareca
	Bogâltin
	120
	983
	I.1976-IX.2018
	X.1950-XII.1975
	Mehadia

	2
	Belareca
	Mehadia
	688
	679
	I.1952-IX.2018
	X.1950-XII.1951
	Dalboșeț

	3
	Olanul
	Shut up
Olanului
	48
	1294
	I.1970-IX.2018
	X.1950-XII.1969
	Cerna Sat

	4
	Craiova
	Schitu
Craiova
	37
	1252
	I.1970-IX.2018
	X.1950-XII.1969
	 Gura
Olanului

	5
	Cerna
	Cerna Sat
	165
	1247
	VII.1964-X.1978
I.1982-IX.2018
	X.1950-VI.1964
XI.1978-XII.1981
	Pecinisca Gura
Olanului

	6
	Cerna
	Slătinic
	352
	1100
	I.1966-X.1978
I.1982-IX.2018
	X.1950-XII.1952
XI.1978-XII.1981
	Pecinișca





	7
	Cerna
	Pecinișca
	520
	993
	I.1953-X.1978
I.1982-IX.2018
	X.1950-XII.1952
XI.1978-XII.1981
	Cerna Sat

	8
	Cerna
	Topleț
	1324
	790
	I.1967-X.1978
I.1982-IX.2018
	X.1950-XII.1966
XI.1978-XII.1981
	Pecinișca



How to extend data
Water balance in the sections concerned and hydrometric stations. The morphometric elements corresponding to the calculation sections were determined on Gauss projection maps of scales 1:50,000 and 1:25000. They are presented in the table below.

[bookmark: _bookmark27]Table 7 Morphometric elements

	River - Section
	Cadastral code
	F
(km )2
	Hm (mdM)
	L
(km)

	Belareca - Cornereva dam
	VI.2.12
	123
	973
	16,5

	Cerna - Herculane dam
	VI.2
	463
	1087
	60


The notations used are:
· L - the length of the river from the source to the dammed section;
· F - surface area of the reception basin;
· Hm - average altitude of the catchment.
For determining the average flows, the period 1986 - 2015 was considered as the calculation period.
In order to determine the multiannual average flows in the calculation sections where no direct data are available, it was necessary to draw the generalization relation q = f(Hm) (Plate 1). For this purpose, the hydrological balance (Table 8) was drawn up on the basis of the values of the average multiannual average flows at the hydrometric stations, determining for each hydrometric station and basin difference the following elements: catchment area, average altitude, average multiannual average flow and specific flow. For the studied area it is noted that the average runoff regime of the Belareca and Mehadica rivers is different from that of the Cerna.
[bookmark: _bookmark28]Table no. 8 Water balance at hydrometric stations, catchments, dams

	No. crt.
	River
	The resort
	F
(km )2
	Hm
(mdM)
	Q
(m3 /s)
	q
(l/skm )2

	1
	Cerna
	b. Iovan's Valley
	129
	1300
	5,79
	44,88

	2
	Balmez
	capture
	20
	1320
	0,72
	36,00

	3
	dif. pool
	
	16
	925
	0,16
	31,04

	4
	Cerna
	Cerna Sat
	165
	1247
	6,67
	40,42

	5
	Stârminos
	capture
	4
	1200
	0,14
	33,94

	6
	Olanul
	capture
	38
	1360
	1,50
	39,47

	7
	dif. pool
	
	6
	584
	0,23
	38,79

	8
	Olanul
	Gura Olanului
	48
	1249
	1,90
	39,60

	9
	Craiova
	capture
	31
	1320
	1,19
	38,39

	10
	dif. pool
	
	6
	897
	0,22
	37,18

	11
	Craiova
	Craiova Hermitage
	37
	1252
	1,44
	38,79

	12
	dif. pool
	
	102
	715
	1,61
	15,80

	13
	Cerna
	Slătinic
	352
	1100
	12,36
	33,83

	14
	dif. pool
	
	156
	475
	2,05
	13,18

	15
	Cerna
	b. Herculane
	463
	908
	14,41
	31,12

	16
	dif. pool
	
	12
	750
	0,20
	17,50

	17
	Cerna
	Pecinișca
	520
	902
	14,61
	28,12

	18
	Belareca
	Bogâltin
	120
	983
	2,25
	18,78

	19
	diff. pool
	
	5
	658
	0,05
	15,27

	20
	Belareca
	b. Cornereva
	123
	970
	2,30
	18,70

	21
	Bolvaşniţa
	capture
	16
	910
	0,27
	16,97

	22
	Mehadica
	Ovens
	120
	727
	1,48
	12,33

	23
	diff. pool
	
	427
	572
	2,08
	4,87

	24
	Belareca
	Mehadia
	688
	679
	6,10
	8,87

	25
	dif. pool
	
	116
	940
	2,40
	20,68

	26
	Cerna
	Topleț
	1370
	790
	23,53
	17,18



Average monthly flows
The distribution of average monthly flows in the sections concerned for the period considered is shown in the tables below.
The following table shows the 30-year (1986-2015) multi-annual, monthly, natural mean liquid flows in the calculation sections.
[bookmark: _bookmark29]Table no. 9 Multi-annual mean monthly mean natural discharge (m3 /s)

	River - Section
	I
	II
	III
	IV
	V
	VI
	VII
	VIII
	IX
	X
	XI
	XII
	Media
multi- annual

	Belareca -
dam Cornereva
	
2,05
	
2,22
	
3,38
	
5,27
	
3,43
	
2,40
	
1,54
	
0,98
	
1,20
	
1,38
	
1,74
	
1,97
	
2,30

	Cerna - dam
Herculane
	9,43
	9,43
	16,22
	31,67
	26,22
	17,17
	11,62
	8,34
	8,78
	10,31
	11,16
	12,55
	14,41



Flow utilization curve
The coefficient of utilization of average daily flows is the ratio of the usable and available water stock in the calculation section.
Based on the collected hydrometric material, the duration and utilization curves of the mean daily flows for the period with naturally recorded regime were plotted for the stations on the Cerna river.

Maximum flows of various insurances, flood waves characteristics
The maximum flows were calculated on the basis of direct data by the method of statistical calculation of the probabilities of occurrence of these flows at the hydrometric stations Pecinișca and Topleț on the Cerna river, stations for which a sufficient number of years with values allowing statistical analysis are available. The generalization relations were established on the basis of direct data from the hydrometric stations in the area and by reconstructing the main floods by expeditionary methods.
The analysis of the characteristic features of floods leads to the conclusion that the size of the maximum flows as well as the maximum volumes are a function of the morphometric features as well as the amount, duration and intensity of precipitation.
The values of the natural maximum flows and the characteristics of the storm surges in the sections of interest are given below.
[bookmark: _bookmark30]Table no. 10 Maximum flows. Characteristics of flood waves

	River - Section
	F
(km2)
	P/R
	Qmax for p% (m3 /s)
	Tt (hours
)
	Tcr
(hour s)
	γ

	
	
	
	0,1%
	0,5%
	1%
	5%
	10%
	
	
	

	Belareca -
b. Cornereva
	123
	P
	445
	340
	280
	175
	130
	75
	17
	0,29

	
	
	R
	484
	343
	282
	153
	103
	
	
	

	Cerna -
b. Herculane
	463
	P
	1030
	732
	590
	370
	270
	118
	21
	0,29



The values of the maximum attenuated flows in the Herculane reservoir are:
-	to ensure 0.1% - 865 m3 /s;
· for insurance 1% - 534 m3 /s.
Notations used:
[image: ]Qmax - the maximum flow with exceedance assurance p(%); F - the surface area of the catchment;
[image: ]Tt - total flood duration; Tcr - growing time;
[image: ] b. - dam;
[image: ]γ - shape coefficient; P - project;	
[image: ]R - updated.
The values of the maximum flood volumes are given in the table below.
[bookmark: _bookmark31]Table 11 Storm surge volumes

	River - Section
	F
(km )2
	Maximum volume (million m3) for insurance p%:

	
	
	0,1%
	0,5%
	1%
	5%
	10%

	Belareca - b.
Cornereva
	123
	37,90
	26,86
	22,08
	11,98
	8,06

	Cerna -b. Herculane
	463
	106,56
	80,94
	65,78
	43,86
	33,51



Solid flow
In order to determine the suspended silt flow R(kg/s), the existing data from the hydrometric stations Pecinișca and Topleț on the Cerna river and Mehadia on the Belareca river were analyzed. For the sections where no direct data are available, the suspended silt flow was determined on the basis of the relation:
R = f(Q), where:
R = suspended silt discharge (kg/s); Q = multiannual mean flow (m3 /s).
The multi-annual mean suspended silt discharges and turbidities r (g/m3 ) are given below.

[bookmark: _bookmark32]Table 12 Multiannual mean suspended silt discharges

	No. crt.
	River - Section
	F
(km )2
	R
(kg/s)
	r (t/ha.yr)
	r
(g/m )3
	Q
(m3 /s)

	1
	Cerna - b. Herculane
	463
	1,11
	0,76
	77
	14,41

	2
	Belareca - b. Cornereva
	123
	0,38
	0,97
	165
	2,30



[bookmark: _bookmark33]Table no. 13 Cornereva Dam. Average monthly natural mean flows (m3/s)

	Nr. crt.
	Year/Mo nth
	I
	II
	III
	IV
	V
	VI
	VII
	VIII
	IX
	X
	XI
	XII
	Media annual

	1
	1976
	3,48
	1,99
	2,87
	5,72
	4,98
	4,62
	2,37
	2,17
	3,17
	3,04
	4,36
	4,12
	3,57

	2
	1977
	2,68
	3,39
	3,44
	5,04
	2,17
	1,42
	0,84
	0,68
	0,73
	0,75
	1,01
	1,26
	1,95

	3
	1978
	1,21
	2,01
	3,37
	3,56
	6,72
	5,19
	3,60
	1,06
	1,49
	1,29
	0,96
	1,98
	2,70

	4
	1979
	5,19
	4,50
	4,17
	4,79
	3,13
	3,09
	1,62
	1,83
	1,03
	0,85
	2,39
	1,89
	2,87

	5
	1980
	2,52
	2,52
	2,49
	3,10
	5,89
	5,20
	3,53
	2,22
	1,12
	4,34
	3,75
	3,84
	3,38

	6
	1981
	2,58
	2,61
	0,76
	3,02
	4,36
	2,49
	1,04
	0,50
	0,77
	4,36
	4,09
	5,39
	2,66

	7
	1982
	3,23
	1,46
	2,98
	4,96
	3,30
	1,76
	1,48
	0,99
	0,61
	1,41
	0,96
	1,24
	2,03

	8
	1983
	1,69
	2,09
	2,23
	4,25
	2,10
	1,78
	2,22
	0,99
	0,52
	0,50
	0,45
	0,68
	1,62

	9
	1984
	0,71
	1,75
	2,25
	4,34
	5,38
	1,38
	0,66
	0,55
	0,60
	0,61
	0,80
	0,75
	1,65

	10
	1985
	0,99
	1,68
	3,02
	4,07
	2,50
	1,70
	1,08
	0,73
	0,76
	0,42
	0,79
	1,88
	1,64

	11
	1986
	2,53
	1,75
	3,50
	4,88
	1,95
	1,44
	1,07
	0,63
	0,41
	0,47
	0,44
	0,48
	1,63

	12
	1987
	1,09
	2,07
	2,57
	5,27
	5,97
	2,04
	0,50
	0,33
	0,23
	0,22
	0,45
	0,73
	1,79

	13
	1988
	0,84
	1,86
	3,94
	4,98
	4,05
	2,77
	0,79
	0,51
	0,60
	0,75
	0,69
	1,05
	1,90

	14
	1989
	0,77
	1,20
	2,67
	2,53
	6,07
	7,67
	1,18
	0,98
	1,38
	1,47
	1,67
	1,22
	2,40

	15
	1990
	1,31
	2,73
	3,11
	4,10
	2,08
	1,37
	0,97
	0,37
	0,29
	0,34
	0,51
	1,22
	1,53

	16
	1991
	1,89
	1,22
	2,67
	3,05
	6,90
	3,18
	2,82
	1,28
	0,77
	0,89
	1,26
	0,90
	2,24

	17
	1992
	0,97
	1,02
	1,46
	1,69
	1,10
	2,69
	1,82
	0,53
	0,66
	1,47
	2,37
	1,77
	1,46

	18
	1993
	1,03
	0,96
	2,94
	5,19
	3,13
	1,20
	0,73
	0,69
	0,79
	1,03
	0,80
	2,06
	1,71

	19
	1994
	1,72
	1,14
	1,56
	4,48
	1,90
	2,74
	1,17
	0,60
	0,68
	0,99
	0,81
	0,86
	1,55

	20
	1995
	1,19
	1,93
	1,78
	4,07
	3,40
	2,63
	1,06
	0,65
	1,28
	0,82
	1,12
	2,77
	1,89

	21
	1996
	1,54
	0,97
	1,34
	5,23
	5,55
	1,14
	0,64
	0,74
	2,41
	1,22
	1,23
	3,50
	2,13

	22
	1997
	2,10
	1,75
	1,60
	5,71
	3,81
	2,44
	1,84
	2,19
	1,72
	2,77
	1,59
	2,84
	2,53




	Nr. crt.
	Year/Mo nth
	I
	II
	III
	IV
	V
	VI
	VII
	VIII
	IX
	X
	XI
	XII
	Media annual

	23
	1998
	2,76
	2,04
	1,78
	4,58
	3,39
	3,00
	1,55
	0,88
	1,79
	2,03
	1,67
	1,20
	2,22

	24
	1999
	1,43
	2,13
	4,47
	5,76
	2,89
	2,51
	3,34
	1,16
	3,85
	0,94
	1,17
	2,69
	2,70

	25
	2000
	1,53
	2,64
	5,88
	8,09
	2,22
	0,62
	0,44
	0,30
	0,32
	0,26
	0,33
	0,46
	1,92

	26
	2001
	0,48
	0,51
	2,26
	4,11
	1,59
	5,10
	1,21
	0,58
	2,23
	0,79
	0,71
	0,70
	1,69

	27
	2002
	1,32
	1,46
	1,12
	0,83
	0,61
	1,16
	0,55
	2,55
	0,93
	1,65
	1,84
	3,77
	1,48

	28
	2003
	1,90
	1,02
	1,51
	5,42
	3,38
	0,76
	0,44
	0,31
	0,81
	2,32
	1,41
	1,15
	1,70

	29
	2004
	1,86
	4,45
	3,18
	3,84
	2,05
	3,01
	1,43
	0,86
	0,62
	1,14
	8,14
	3,76
	2,86

	30
	2005
	1,53
	2,84
	4,57
	12,90
	3,27
	1,75
	1,99
	2,89
	1,49
	2,10
	1,16
	3,29
	3,32

	31
	2006
	2,52
	2,64
	5,04
	11,60
	3,75
	2,40
	6,03
	2,37
	1,93
	0,83
	3,07
	1,85
	3,67

	32
	2007
	3,67
	7,00
	9,22
	3,58
	3,91
	3,15
	0,75
	0,73
	0,89
	3,40
	4,96
	2,98
	3,69

	33
	2008
	2,95
	4,05
	6,44
	8,10
	3,26
	1,58
	1,05
	0,47
	0,51
	1,02
	0,79
	3,83
	2,84

	34
	2009
	4,23
	3,90
	6,16
	5,25
	1,94
	1,41
	2,35
	0,69
	0,50
	1,27
	6,03
	2,84
	3,05

	35
	2010
	6,06
	3,94
	4,61
	5,99
	6,06
	6,30
	2,74
	1,05
	1,43
	2,34
	1,80
	4,35
	3,89

	36
	2011
	2,54
	2,32
	3,17
	2,54
	1,66
	1,41
	2,11
	1,37
	0,74
	0,69
	0,76
	0,98
	1,69

	37
	2012
	0,95
	1,27
	3,11
	7,77
	6,97
	2,07
	1,22
	0,88
	0,63
	0,68
	0,83
	0,99
	2,28

	38
	2013
	1,62
	1,74
	4,87
	7,25
	2,10
	1,32
	0,86
	0,55
	0,80
	1,64
	1,56
	1,78
	2,17

	39
	2014
	1,49
	1,68
	2,21
	6,17
	4,50
	1,52
	3,07
	1,83
	4,41
	4,26
	1,97
	1,89
	2,92

	40
	2015
	5,75
	2,47
	2,64
	3,03
	3,48
	1,74
	0,63
	0,42
	0,79
	1,56
	1,06
	1,30
	2,07

	41
	2016
	1,18
	3,12
	3,47
	2,96
	2,65
	5,94
	2,64
	1,29
	0,61
	0,83
	2,08
	1,31
	2,34

	42
	2017
	0,87
	2,22
	3,71
	2,13
	3,20
	1,16
	0,66
	0,42
	0,45
	0,41
	0,93
	1,47
	1,47

	43
	2018
	1,33
	1,62
	3,27
	3,30
	2,36
	1,81
	1,87
	2,51
	0,61
	0,43
	0,55
	1,05
	1,73

	Media 1976 -
2018
	2,07
	2,27
	3,24
	4,87
	3,53
	2,55
	1,63
	1,05
	1,12
	1,41
	1,75
	2,00
	2,29

	Media 1986 -
2015
	2,05
	2,22
	3,38
	5,27
	3,43
	2,40
	1,54
	0,98
	1,20
	1,38
	1,74
	1,97
	2,30



[bookmark: _bookmark34]Table no. 14 Herculane dam. Mean monthly natural mean discharge (m3 /s)

	Nr. crt.
	Year/Mo nth
	I
	II
	III
	IV
	V
	VI
	VII
	VIII
	IX
	X
	XI
	XII
	Media annual

	1
	1970
	18,10
	16,00
	22,90
	65,70
	39,80
	23,90
	20,70
	9,36
	5,83
	5,63
	5,70
	5,51
	19,93

	2
	1971
	10,10
	11,80
	19,40
	42,30
	27,40
	15,90
	9,20
	8,16
	7,24
	6,33
	5,34
	6,46
	14,14

	3
	1972
	5,33
	7,62
	15,10
	41,90
	23,10
	12,10
	9,63
	11,80
	22,50
	53,00
	15,80
	10,30
	19,02

	4
	1973
	5,78
	7,82
	7,62
	27,50
	31,80
	13,40
	10,50
	5,54
	4,72
	6,46
	5,89
	5,29
	11,03

	5
	1974
	4,42
	5,54
	11,90
	14,00
	36,60
	22,80
	10,30
	8,66
	6,27
	34,10
	20,40
	18,50
	16,12

	6
	1975
	10,80
	6,90
	11,80
	30,40
	32,60
	27,20
	22,80
	17,00
	19,20
	18,30
	11,60
	8,62
	18,10

	7
	1976
	11,30
	8,25
	10,70
	43,10
	40,40
	30,60
	10,30
	9,44
	11,70
	14,00
	31,20
	15,50
	19,71

	8
	1977
	7,98
	22,60
	23,90
	36,70
	25,40
	13,80
	9,17
	6,96
	8,76
	7,87
	7,88
	8,77
	14,98

	9
	1978
	5,76
	8,77
	18,50
	22,30
	52,50
	26,20
	16,50
	6,76
	7,86
	6,61
	4,70
	4,56
	15,09

	10
	1979
	11,00
	17,60
	20,90
	31,00
	39,80
	27,50
	12,40
	15,00
	7,89
	6,79
	17,70
	12,60
	18,35

	11
	1980
	8,85
	10,40
	10,30
	26,10
	49,20
	34,50
	13,50
	8,50
	4,62
	10,80
	15,60
	14,70
	17,26

	12
	1981
	8,29
	8,58
	30,40
	23,50
	36,30
	25,50
	10,20
	5,72
	4,84
	27,30
	15,00
	15,10
	17,56

	13
	1982
	15,70
	9,58
	11,40
	33,20
	31,60
	19,60
	14,80
	14,70
	3,24
	6,11
	8,42
	6,55
	14,58

	14
	1983
	7,86
	6,27
	9,12
	25,70
	16,60
	14,70
	13,40
	4,44
	8,29
	14,20
	11,70
	5,56
	11,49

	15
	1984
	6,42
	6,56
	10,50
	21,50
	37,70
	22,50
	10,80
	9,31
	2,73
	2,95
	4,07
	3,22
	11,52




	Nr. crt.
	Year/Mo nth
	I
	II
	III
	IV
	V
	VI
	VII
	VIII
	IX
	X
	XI
	XII
	Media annual

	16
	1985
	4,64
	7,30
	10,40
	39,10
	26,00
	12,20
	7,09
	6,39
	4,56
	3,52
	6,50
	13,20
	11,74

	17
	1986
	8,87
	6,65
	16,10
	61,30
	29,80
	16,40
	12,60
	8,32
	3,22
	2,90
	3,28
	2,87
	14,36

	18
	1987
	3,89
	5,05
	8,42
	36,60
	55,10
	27,50
	9,67
	6,92
	5,51
	3,94
	4,20
	4,98
	14,32

	19
	1988
	6,60
	10,30
	15,70
	35,10
	35,20
	26,10
	6,68
	4,18
	9,78
	8,15
	5,56
	7,08
	14,20

	20
	1989
	3,88
	5,16
	12,50
	20,90
	22,80
	38,90
	10,30
	7,46
	7,26
	11,80
	12,70
	10,20
	13,66

	21
	1990
	6,76
	10,20
	15,40
	20,10
	15,10
	6,80
	6,59
	3,66
	4,73
	4,01
	3,99
	7,34
	8,72

	22
	1991
	6,92
	5,66
	13,30
	20,10
	27,20
	20,70
	14,70
	9,80
	5,63
	5,01
	9,20
	6,44
	12,06

	23
	1992
	5,31
	5,11
	5,61
	13,70
	12,00
	22,90
	11,00
	5,82
	5,22
	9,14
	13,60
	9,71
	9,93

	24
	1993
	5,73
	4,93
	12,00
	26,50
	25,40
	9,50
	5,21
	4,75
	4,95
	7,30
	6,09
	15,80
	10,68

	25
	1994
	13,30
	10,00
	14,60
	30,90
	19,90
	12,20
	9,30
	5,91
	8,08
	10,60
	7,94
	6,16
	12,41

	26
	1995
	7,16
	11,90
	12,00
	20,80
	28,80
	18,10
	8,62
	4,41
	9,47
	4,30
	4,23
	19,00
	12,40

	27
	1996
	8,58
	5,55
	5,11
	32,50
	32,70
	11,00
	4,72
	4,92
	16,10
	6,91
	6,87
	17,30
	12,69

	28
	1997
	12,40
	10,40
	10,20
	17,80
	31,90
	16,20
	9,70
	11,50
	8,56
	9,76
	9,45
	13,20
	13,42

	29
	1998
	13,80
	13,90
	10,70
	19,60
	28,30
	26,50
	10,20
	5,36
	12,90
	15,80
	9,12
	6,51
	14,39

	30
	1999
	9,49
	10,50
	21,00
	34,10
	29,20
	21,80
	56,50
	20,00
	30,60
	8,05
	10,20
	13,10
	22,05

	31
	2000
	9,55
	13,70
	17,60
	48,00
	21,00
	6,44
	3,13
	1,92
	2,17
	2,02
	2,23
	2,70
	10,87

	32
	2001
	3,42
	4,61
	20,60
	27,90
	18,90
	19,20
	11,90
	6,43
	10,00
	7,21
	6,56
	5,83
	11,88

	33
	2002
	4,32
	5,48
	5,48
	6,78
	6,40
	4,85
	4,79
	23,20
	11,10
	17,40
	14,20
	20,20
	10,35

	34
	2003
	12,60
	7,91
	10,80
	32,70
	30,10
	10,80
	6,40
	4,38
	7,66
	17,10
	11,60
	8,16
	13,35

	35
	2004
	7,53
	14,80
	20,90
	28,80
	21,60
	23,90
	10,30
	7,49
	5,55
	9,86
	44,60
	24,10
	18,29

	36
	2005
	6,96
	8,85
	34,10
	56,90
	30,70
	17,20
	22,80
	24,40
	11,90
	16,60
	7,81
	14,70
	21,08

	37
	2006
	14,10
	10,60
	26,30
	61,90
	21,90
	16,60
	21,10
	14,20
	10,90
	6,36
	6,20
	24,40
	19,55

	38
	2007
	10,80
	14,30
	26,90
	22,30
	25,80
	20,60
	6,44
	5,29
	6,93
	17,90
	20,20
	14,10
	15,96

	39
	2008
	6,22
	9,17
	21,90
	33,50
	29,70
	13,60
	6,77
	4,21
	2,92
	4,31
	3,91
	20,00
	13,02

	40
	2009
	16,40
	16,10
	17,60
	37,80
	18,20
	16,00
	12,40
	6,22
	3,96
	7,49
	46,20
	12,80
	17,60

	41
	2010
	28,00
	13,50
	21,80
	35,30
	32,70
	30,00
	14,70
	8,34
	13,70
	23,20
	19,70
	26,30
	22,27

	42
	2011
	10,50
	8,80
	14,90
	15,20
	9,69
	7,76
	8,05
	6,83
	3,57
	2,01
	2,97
	3,52
	7,82

	43
	2012
	2,63
	3,40
	10,60
	34,20
	32,30
	12,90
	7,00
	5,83
	2,76
	2,97
	3,73
	3,89
	10,18

	44
	2013
	6,23
	8,92
	27,70
	52,60
	24,60
	12,20
	7,03
	4,64
	6,41
	13,90
	11,70
	15,80
	15,98

	45
	2014
	8,11
	12,10
	18,00
	37,80
	41,70
	16,90
	24,10
	18,70
	23,00
	28,80
	15,60
	28,80
	22,80

	46
	2015
	22,80
	15,40
	18,90
	28,50
	27,90
	11,50
	5,86
	5,02
	8,74
	24,40
	11,10
	11,50
	15,97

	47
	2016
	9,67
	20,90
	23,90
	23,60
	22,50
	22,10
	17,80
	7,63
	5,16
	6,11
	12,70
	5,92
	14,83

	48
	2017
	4,10
	6,36
	13,60
	17,00
	20,50
	8,35
	4,60
	2,89
	3,07
	3,63
	7,87
	9,33
	8,44

	49
	2018
	7,32
	10,10
	21,50
	41,10
	28,70
	20,20
	12,60
	13,80
	6,36
	2,27
	3,60
	7,51
	14,59

	Media 1970 -
2018
	9,11
	9,83
	16,13
	31,75
	28,68
	18,53
	11,94
	8,62
	8,33
	11,13
	11,15
	11,30
	14,71

	Media 1986 -
2015
	9,43
	9,43
	16,22
	31,67
	26,22
	17,17
	11,62
	8,34
	8,78
	10,31
	11,16
	12,55
	14,41
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[bookmark: _bookmark35]Fig. 13 Generalization relation q=f(Hm) in Bh Cerna and Belareca
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[bookmark: _bookmark36]Fig. 14 Curve of duration and utilization of mean daily flows
- R. Cerna
SPEEH HIDROELECTRICA S.A.
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[bookmark: _bookmark37]Fig. 15 Duration and utilization curve of mean daily flows - R. Belareca

	SPEEH HIDROELECTRICA S.A.	

d. Seismic zoning data
According to the standards, the seismic zonations of the Romanian territory present the following intensities (i) for the Cerna-Belareca development area:
· according to STAS 11.100/1-77 I = 6;
· in accordance with SR 11.	100/1-93I = 6, with a return period of 50 years;
· according to	P100-92I = 6 (microseismic zone F).
There is a significant underestimation of the expected maximum intensities compared to assessments of the same intensities, given recent strong seismic activation in the area.
Based on recent analysis of the seismicity of the area, the following parameters of maximum expected earthquakes have resulted:
· level	DBEI = 7.5 amax = 160 cm/s2 ;
· MCEI level = 8.5 amax = 320 cm/s2 ; Vrâncean regional earthquake
· level	DBEI = 6amax = 50 cm/s2 ;
· MCEI level = 7amax = 100 cm/s2 .
According to the seismic zoning maps (P100-1/2013), the site is located in zone 7
of seismicity, corresponding to a ground acceleration of ag=0.20g, with a seismic spectral corner period Tc=0.7 s, for an earthquake with a mean return period of 225 years.
Zonation of the territory of Romania in terms of peak design ground acceleration values, ag for earthquakes with mean recurrence interval IMR=225 years (P100- 1/2013)
[image: ]
[bookmark: _bookmark38]Fig. 16 Seismic zoning of Romania 
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e) [bookmark: _bookmark39][bookmark: _Hlk175870683]Objectives located in the vicinity of the site of BH Cerna

Several catchments, lakes or micro-hydroelectric plants are located in the Cerna catchment, their location is presented in the table below.
[bookmark: _bookmark40]Table no. 15 Objectives in BH Cerna

	
No
	
Name of catchment/ Hydroelectric plant
	Stereo 70 Coordinates
	
Parks
	
ANPIC
	Ecological flow
	
Avera ge flow_
	
Water_body
	
Types
	Distance from project

	
	
	
X
	
Y
	
	
	
	
	
	
	

	



1
	



Herculane Dam
	



298789,00
	



384546,00
	

RONPA00 01
Domogled National Park
-
Cernei Valley
	ROSAC00 69
Domogled
Cernei Valley, ROSPA00 35
Domogled
Cerne i Valley
	



2,43
	



3,94
	


Cerna, within the water body Cerna - ac.
Herculane
	



RO01
	



Not the case

	



2
	



Cerna dam (Iovan valley)
	



321962,90
	



409330,87
	

RONPA00 01
Domogled National Park
-
Cernei Valley
	ROSAC00 69
Domogled
Cernei Valley, ROSPA00 35
Domogled
Cerne i Valley
	


not foresee n
	



1,74
	
river Cerna, within the water body Cerna - ac. Valea lui Iovan, water catchment area Banat
	



RO01
	


33,5
km upstrea m

	
3
	
Craiova Carchment
	
312799,59
	
405048,19
	RONPA00 01
Nationa Parkl
	ROSAC00 69
Domogled
	has prevăz
ut
	
0,272
	Craiova river, in Craiova water  body
	
RO01
	24,5
km, upstream
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No
	
Name of catchment/ Hydroelectric plant
	Stereo 70 coordinates
	
Parks
	
ANPIC
	Ecological flow
	
Avera ge flow_
	
Water_body
	
Types
	Distance from project

	
	
	
X
	
Y
	
	
	
	
	
	
	

	
	
	
	
	Domogled
- Cernei Valley
	Cernei Valley, ROSPA00 35
Domogled
Cernei Valley




	
	
	-
Sscondary cathment, Banat hydrographic area
	
	

	4
	








Olanu catchment












	313479,00
	408078,00
	

RONPA00 01
Domogled National Park
-
Cernei Valley
	ROSAC00 69
Domogled
Cernei Valley, ROSPA00 35
Domogled
Cernei Valley
	


not foresee n
	



0,313
	Olanul watercourse, within Olanul water body - secondary catchment area

	
RO01
	
27,5
km, upstream



	
No
	
Name of catchment/ Hydroelectric plant
	Stereo 70 coordinates
	
Parks
	
ANPIC
	Ecological flow
	
Avera ge flow_
	
Water_body
	
Types
	Distance from project
	
No

	




5
	




Stârminos catchment
	




314547,00
	




408056,00
	

RONPA00 01
Domogled National Park
-
Cernei Valley
	ROSAC00 69
Domogled
Cernei Valley, ROSPA00 35
Domogled
Cernei Valley
	



not foreseen
	




0,027
	uncharted watercourse, left tributary of the Olanul watercourse. the body of water Olanul is considered to be the body of water Olanul – secondary catchment



	




RO01
	



28 km upstrea m

	



6
	



Balmez catchment




	




318711,69



	      410553,73
	RONPA00 01
Domogled National
Park-
Cernei Valley
	ROSAC00 69
Domogled
- ROSPA00 35
Domogled
- Cernei Valley
	not foreseen
	
0,190
	Balmez, within the Balmez water body
Secondary catchment
	
RO01
	32,5
km, upstrea m



	
No
	
Name of catchment/ Hydroelectric plant
	Stereo 70 coordinates
	
Parks
	
ANPIC
	Ecological flow
	
Avera ge flow_
	
Water_body
	
Types
	Distance from project
	
No

	



7
	



CHE HERCULANE
	



298804,00
	



384500,00
	

RONPA00 01
Domogled National Park
-
Cernei Valley




	
ROSAC00 69
Domogled
Cernei Valley, ROSPA00 35
Domogled
Cernei Valley
	



NA
	



NA
	


Cerna, within the water body Cerna - ac.
Herculane
	



-
	



Not the case

	



8
	



Cerna - ac. Herculane (ROLW6-2_B2)
	



Herculane reservoir
	

RONPA00 01
Domogled National Park
-
Cernei Valley



	
ROSAC00 69
Domogled
Cernei Valley, ROSPA00 35
Domogled
Cernei Valley
	



Qmed retrieved
(mc/s)
- 0,0142
	
	



Cerna
	



ROLW6-2_B2
	

	
9
	
Bela Reca - spring. - cf. Mehadica + tributary (RORW6-2-12_B1)
	
Mehadica river, upstream of the confluence with
Belentinu stream
	
-
	
-
	Qmed
retrieved
(mc/s)
- 0,0034
	
	
Mehadica
	
RORW6-2- 12_B1
	

	
No
	
Name of catchment/ Hydroelectric plant
	Stereo 70 coordinates
	
Parks
	
ANPIC
	Ecological flow
	
Avera ge flow_
	
Water_body
	
Types
	Distance from project

	
10
	
	
Mehadica river, downstream of the confluence
with Belentinu stream
	
-
	
-
	Qmed
retrieved
(mc/s)
- 0,0038
	
	
Mehadica
	
RORW6-2- 12_B1
	

	
11
	
	
River Ranica, village of Cornereva
	
-
	
-
	Qmed
retrieved
(mc/s)
- 2,199
	
	
Ranica
	RORW6-2- 12_B1
	






[image: ]

[bookmark: _bookmark41]Fig. 17 Location of catchments in the site area
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1.2. [bookmark: _bookmark42][bookmark: _Hlk175870728]Physical characteristics of the entire investment objective
[bookmark: _bookmark43][bookmark: _Toc175845008][bookmark: _Hlk175870842]A. Works performed/components realized

[bookmark: _bookmark44]Table no. 16 Works and Quantities for items already realized within the project

	No. crt.
	Subject
	UM
	Quant.
	Works stage

	I - CORNEREVA DAM

	








I.1
	








Water diversion
	








ml
	








362
	Water diversion is provided by a cofferdam and an underground gallery located on the left slope. The cofferdam is made of a ballast prism with a concrete diaphragm seal and is 10 m high, with a height of
459.00 m. The diversion gallery has a diameter of 4.30 m and a length of 362 m. Upstream, a 4.30 x 4.30 m metal berm with a 4.30 x
4.30 m metal inlet is planned to be launched before the construction of the closure plug.
As of 31.12.2014 the cofferdam is 100% executed and the gallery is 100% executed.
There are still to be executed: concreting of the closing plug, injections in the closing plug and procurement of metal temporary dam.

	I.2
	Dam and cut-off excavations
	mc
	113330
	As of 31.12.2014 they are fully executed

	
I.3
	
Dam fillings
	
mc
	
329140
	As of 31.12.2014, the fills have been completed up to the 483 mdM level.

	




I.4
	




Bottom discharge Gallery
	




ml
	




365
	Underground gallery in the left slope comprised of: the outlet, the section upstream of the valve chamber and the section downstream of the valve chamber.
The total length of the hydraulic section of the bottom outlet is 365 m, of which: 127 m upstream of the valves, 55 ml upstream of the diversion gallery and 183 m upstream of the diversion gallery.
As of  31.12.2014 the physical status is as follows: upstream section




	No. crt.
	Subject
	UM
	Quant.
	Works stage

	
	
	
	
	of the valve chamber is fully excavated and concreted (excluding the area of the pressurized armored gallery of 37 m); the section downstream from the valve chamber is fully excavated and concreted entirely; the common section with the diversion tunnel is fully excavated and concreted; the access gallery to the valve chamber is fully excavated and concreted.

	I.5.1
	Valves chamber bottom
draining excavations
	mc
	715.42
	Location of electromechanical equipment (2 VPC valves).
As of 31.12.2014, the entire superstructure is excavated, the cavern vault is concreted in its entirety, and from the cylindrical superstructure area of the 9.55 ml, a 2.80 ml ring is concreted, the infrastructure concreting is unattached.

	I.5.2
	Valves chamber emptying concrete
	mc
	639.62
	

	

I.5.3
	

Valves chamber bottom
drain injections
	

ml
	

125.00
	

	

I.6
	
Access gallery to the Valves chamber bottom discharge
	

ml
	

209.00
	The access gallery to the valve chamber has a length of 209 ml (including the connection to the 21 m valve chamber). As of 31.12.2014 it is fully excavated and concreted.

	I.7.1
	Cut-off (plinth) dam
excavations
	mc
	23830
	It provides the connection between the foundation and the concrete mask. The plinth is made of reinforced concrete, its dimensions are set in such a way that the injection veil can be made from it, thus the thickness of the veil varies between 0.50 m and
1.30 m, and the width of the veil is
4.0 m.

	

I.7.2
	


Cut-off (plinth) concrete bar
	

mc
	

5365,40
	

	



I.8
	


Concrete dam concrete mask
, including connection with slopes
	



mc
	



416.5
	Made of reinforced concrete, which rests on the supporting layer and varies in thickness (depending on the hydraulic load to which it is subjected) between 30 cm at the crest and 60 cm at the bed.
On 31.12.2014 the perimeter slabs were concreted up to 470 mdM on the right slope and 475.00 mdM on the left slope.






	No. crt.
	Subject
	UM
	Quant.
	Works stage

	I.9.1
	Big Drainer Excavations
	mc
	25753
	Compared to the initial solution, the spillway was redesigned as a lateral spillway solution taking into account the landslide on the right slope above 494.50 mdM.
In the new solution the spillway is of the lateral spillway type, located on the right bank, with the following component parts: lateral spillway, rapid channel and jet.

	


I.9.2
	


Large water drainer
Concrete
	


mc
	


9757
	

	



I.10
	


Sealing veil (strengthening injections and veil)
	



ml
	



8536
	Provides the depth seal of the dam. It is executed from the concrete hearth. In the area of the bed, 4460 ml of grouting as provided for in the initial documentation was carried out, after which additional documentation (3410 ml) was drawn up, of which 1372 ml were also carried out. Over the elevation 465 mdM, 2704 ml of consolidation injections were executed.

	

I.11
	

AMC - UCC
	

set
	

1.00
	The dam and foundation drainage system, the seepage measurement system, 32.8 ml of DVTs were installed and 2 microtriangulation.

	
I.12
	
Translator 2 TPI 10B
	
buc
	
1
	AMCs embedded in the body of the dam in order to monitor its behavior.

	
I.13
	
Translator 2TPT10B
	
buc
	
1
	AMCs embedded in the body of the dam in order to monitor its behavior.

	
I.14
	
Translator 2TPT5A
	
buc
	
3
	AMCs embedded in the body of the dam in order to monitor its behavior.

	
I.15
	
Translator 2TPTSTSA10
	
buc
	
1
	AMCs built into the body
dam	in	order to	monitor its behavior.

	
I.16
	
Displacement translator TD1
	
buc
	
2
	AMCs embedded in the body of the dam in order to monitor its behavior.

	
I.17
	Interstitial Pressure Transducer
	
buc
	
25
	AMCs embedded in the body of the dam in order to monitor its behavior.





	No. crt.
	Subject
	UM
	Quant.
	Works stage

	
I.18
	Telemac pressure translator
	
buc
	
9
	AMCs embedded in the body of the dam in order to monitor its behavior.

	
I.19
	
Total pressure translator
	
buc
	
16
	AMCs embedded in the body of the dam in order to monitor its behavior.

	
I.20
	
TE3 translator
	
buc
	
2
	AMCs embedded in the body of the dam in order to monitor its behavior.

	
I.21
	
Telemac type translator
	
buc
	
20
	AMCs embedded in the body of
the dam	in	order to	monitor its behavior.

	
I.22
	
TPT translator
	
buc
	
6
	AMCs embedded in the body of the dam in order to monitor its behavior.

	
I.23
	
PI Translator
	
buc
	
1
	AMCs embedded in the body of the dam in order to monitor its behavior.

	II - ADDUCTION PRINC. CORNEREVA - HERCULANE

	



II.1
	



Bolvașnița I access tube
  (Underground Gallery)
	



ml
	



720.00
	It is 720 m long, provides access up to the intersection with the main gallery so that work can be carried out on two other working fronts (upstream and downstream) and facilitates visits to the main gallery for periodic inspections. It is equipped with armoring at the intersection and a watertight gate.
By 31.12.2014 the entire armor (96.4 to) is procured.

	



II.2
	



Bolvașnița II access tube (Underground Gallery)
	



ml
	



732.30
	It is 732.3 m long, provides access up to the intersection with the main gallery so that work can be carried out on two other working fronts (upstream and downstream) and facilitates access to the main gallery for periodic inspections. It is equipped with armoring at the intersection and a watertight gate.
As of 31.12.2014 the entire armor (114 to) is procured

	
II.3.1
	Main excavation (Underground Gallery)
	
ml
	
11967
	It connects the Cornereva storage intake to the Power structure. It has a total length of




	No. crt.
	Subject
	UM
	Quant.
	Works stage

	
II.3.2
	Prefabricated raft main intake (Underground Gallery)
	
ml
	
10362
	11967 ml, and the concrete inside diameter of 2.80 m over a length of 2836 ml and 2.40 m over a length of 9131 ml (the tunnel cross-section was reduced from
2.80 m to 2.40 m by the optimization study in 2003).
On the surge chamber front, 101.4 to of armor was planned, but not procured.

	II.3.3
	Concrete main (Underground Gallery)
	ml
	9573
	

	II.3.4
	Main Injection Fill (Underground Gallery)
	ml
	4910
	

	
II.3.5
	Main Injection Reinforcement (Underground Gallery)
	
ml
	
3599
	

	
II.4.1
	Valves chamber Shaft land consolidation (drilling and injection)
	
ml
	
640.00
	The intake is located on the left slope of Lake Cornereva, has three openings for water access, and is equipped with a grate cleaning device.
As of 31.12.2014 the socket is unplugged.
Inlet valve chamber - above ground type with Shaft. The total height of the shaft (up to the intersection with the headrance gallery) is 43.70 m, with an inner diameter of 4.30 m and an outer casing of at least 50 cm of reinforced concrete, the excavated diameter of the shaft is
5.30 m.
As of 31.12.2014 the physical status is as follows:
- the platform was prepared and the rock was consolidated for the shaft,
- drilled a 1.30m borehole,
- excavated and concreted an upper 5 ml high section with a concreted inside diameter of 5.30 m and an excavated diameter of 6.00 m,
- 32 ml Shaft phase I- a 32 ml Shaft was excavated (out of total 36 ml) and 24 ml were concreted.
The vane chamber is a ground floor and first floor construction on reinforced concrete frames over the shaft.The construction work has not started.

	II.4.2
	Shaft excavation phase I

	ml
	37.00
	

	II.4.3
	Shaft - concreting upper section
	mc
	43.50
	

	











II.4.4








	










Shaft. Well concreting -
phase I
	











ml
	











24.00
	

	III - HERCULANE POWER STRUCTURE





	No. crt.
	Subject
	UM
	Quant.
	Works stage

	III.1.1
	Forced conduit 
Embankments
	mc
	12344
	It is above ground with Ø1.50m and 447 m long between the M1 massif and the portal of the forced gallery.
As of 31.12.2014, the track has been excavated, the track and the intermediate embankments are concreted on the M1 - M5 section, and only three straddle tracks are concreted on the M5-M6 section.
The full amount of armor (360 to) has been procured

	III.1.2
	Penstock Slope protection 
	mp
	4601
	

	


III.1.3
	

Penstock, concreting the culvert, massifs, grouting, support saddles, portal
	


mc
	


3022
	

	

III.2
	

Forced Gallery
	

ml
	

193.00
	It has a Ø of 1.80 m and a length of 193 m between its portal and the Herculane power station.
As of 31.12.2014 it is fully excavated, the armor is installed and concreted (58.23 to).

	III.3.1
	Surge chamber - excavation of the surge chamber shaft
	ml
	50
	It consists of:
-  Surge chamber shaft with a height of
77.15 m and a concrete inner diameter of 3.50 m with reinforced concrete lining;
- The upper chamber is made by enlarging the shaft excavation to a diameter of
9.20 m, resulting in a concreted inner diameter of
8.0 m by a height of 13 ml;
- lower chamber with concrete inside diameter between 2,80
÷2,40 m in 30 m length with reinforced concrete lining.
A 33.52 to of armor plating is planned in the area where the shaft intersects the headrance, but has not been procured.

	III.3.2
	Surge chamber - concreting surge chamber shaft
	ml
	35
	

	III.3.3
	Surge chamber - excavations lower chamber
	mc
	714
	

	III.3.4
	Surge chamber - concreting lower chamber
	mc
	322
	

	



III.3.5
	



Surge chamber - concreting upper chamber
	



mc
	



494,2
	

	

III.4
	

Platform Butterfly Vane Chamber Earthworks
	

mc
	

2500
	It serves the works being carried out at the surge chamber front of the headrance; the technological organization related to the execution is located on it
works and will place the butterfly valve chamber.

	
III.5
	C.F. trs. Subt. Tub Ø 1800
/25 - 3520
	
buc
	
1
	It represents the shielding of the already installed underground section of the penstock (58.23 to).

	III.6
	C.F. trs. Element Cap Cap
C6
	buc
	1
	





	No. crt.
	Subject
	UM
	Quant.
	Works stage

	III.7
	C.F. trs. Interm.element subt. cotC6
	buc
	2
	

	III.8
	C.F. trs. Subt. Final element cotC6
	buc
	1
	

	III.9
	C.F. trs. Subt Tub.Ø1800/25-6000
	buc
	5
	

	
III.10
	C.F. trs. Subt.Red. Ø1800/Ø1500-
1500
	
buc
	
1
	

	III.11
	C.F. trs. Subt.Tub.Ø1500/25-6000
	buc
	1
	

	III.12
	C.F. trs. Subt.Tub.Ø1500/25-4000
	buc
	1
	

	IV - DEFINITIVE ROADS

	

IV.1
	

Bolvașnița highway 1
	

km
	

5,70
	From the macadam, it provides access to the Bolvașnița I access tube from the communal road, upstream of the village of Valea, 6 km, Bolvașnița branch to the right up to the inspection access tube.

	

IV.2
	

Bolvașnița highway 2
	

km
	

1,90
	From the macadam, it provides access to the Bolvașnița II access tube from the communal road, upstream of the village of Bolvaşniţa Valley, branching off to the right until the Bolvașnița II access tube.

	

IV.3
	

Road around the lake left side Herculane
	

km
	

5,3
	It represents the deviation of DN
67 D necessary due to the realisation of the Herculane reservoir between Km 5 (access to the Herculane dam) to the bridge at the tail of Lake Herculane.

	
IV.4
	
Road around the lake Herculane
	
km
	
7,2
	From the macadam, from the bridge at the foot of Lake Herculane to the fork to the surge chamber and the valve chamber.

	
IV.5
	
Access road to the Herculanean surge chamber
	
km
	
2,1
	From the macadam, from the fork in the road outline Lake Herculane side right to the enclosure of the surge chamber platform.

	
IV.6
	
Access road to chambervane chamber Herculane
	
km
	
0,7
	From the macadam, from the fork in the road contour Herculane lake Herculane right slope up to the enclosure of the chamber platform butterfly vane butterfly vane.

	IV.7
	Road access to Herculane center
	km
	1,6
	Concrete Road, it has been completed.





	No. crt.
	Subject
	UM
	Quant.
	Works stage 

	
	
	
	
	Subsequent to the date of acceptance, the road was reinforced and the entire route was repaved.

	
IV.8
	
Herculane dam access road
	
km
	
0,7
	Made of concrete, it was accepted. Subsequent to the date of acceptance, a major landslide occurred blocking access to the dam.
It was necessary to construct a slip road, including reinforcing the roadbed with drilled columns.

	IV.9
	Quarry roads
	Km
	3,5
	Ensures access to your career

	V - Electricity supply Herculane power structure

	


V.1
	

Electricity supply Power structure Herculane
	


km
	


0,90
	Provides the power supply to the consumers at the power structure for the execution of C+M works. The supply is provided from cell G6 of the 20 kv CHE Herculane Herculane 20 kv substation via a 20 KV LEA line and a 20/0.4 KV transformer substation at the power structure.



The Cerna-Belareca hydroelectric scheme was approved by Decree 158/13.05.1980 as a scheme with two reservoirs, Herculane and Cornereva, a single power plant, Herculane, common to the two falls, equipped with three turbines.
It consists of two waterfall steps, Cerna and Belareca, located on the rivers of the same name:
Cerna Falls - located on the lower course of the Cerna river at approx. 5 km upstream from
Băile Herculane resort;
Belareca Waterfall - located in the area of the Cerna-Mehadia depression on the Belareca River, downstream of the village of Cornereva, near the village of Bogâltin.
The scheme is under construction, with the entire Cerna Falls, including the Herculane Power Plant and some works in the Belareca Falls, having been executed so far.
a) [bookmark: _Toc175845009]Cerna Fall - It is fully executed, according to Decree No. 158/1980.
a.1.) Herculane Dam
Location: the Herculane dam, with cadastral code VI-2 in the Water Cadastral Register, is located 51 km from the sources of the Cerna river, upstream of Cosișului Peak and Ogașul Slatina, in the Șapte Izvoare area. The Herculane dam is situated upstream of the confluence of the Cerna river with the Cosișului valley. It is located 36 km downstream of the Valea lui Iovan dam and 5.5 km upstream of the town of Băile Herculane. The access to the dam is
provided by the Herculane - Baia de Aramă highway, DN 67 -D.


Herculane dam is part of the Belareca and Cerna rivers hydroelectric scheme. The dam, 56.00 m high, was built of arched concrete on a site located at the upstream end of the Cerna river gorges.
The main characteristics of the dam according to the operating regulation no. 79095/08.02.
               2018 valid until 2028:
· Type: the dam is concrete, arched, double curved;
· Location: river Cerna; accesses: road Băile Herculane - Valea lui Iovan; Storage:
· Crest levels 240.0 mdM;
· normal retention (NNR) 235.0 mdM;
· minimum operating (NmE) 213.0 mdM;
· Total volume at NNR 14.72 mil. m3;
· useful above NmE 12.16 mil. cu. m;
· Areas at NNR 77.80 ha;
The Herculane dam and reservoir are classified as class II of importance (Qc=1%, Qv=0.1%) according to STAS 4273 - 83 and importance category B.
The Herculane reservoir is located on the Cerna river and was realized by closing the valley with a concrete dam in the section upstream of the confluence of the Cerna river with the Cosișului valley and the Slatina hollow, in the Seven Springs area.
The lake is located in a narrow, deep and straight valley with erosion-resistant slopes of mostly crystalline and calcareous rocks, with good stability on the right side and with slippery areas on the left side.
The lake collects its waters from the entire upstream sector of the Cerna river downstream of the dam Valea lui Iovan, for a length of about 50 km. Ten tributaries flow directly into the lake from the right slope and five from the left slope, with generally the same characteristics as in the whole valley. The dam is a relatively symmetrical double-curved concrete arch dam. It
               consists of:
· The retention dam, in concrete arch.
· Type of concrete arch dam with double curvature;
· Crest elevation 240 mdM;
· Foundation elevation (lowest) 182 mdM;
· Maximum height 58.00 mdM;
· Length at crest 188,00 mdM;
· Maximum base thickness 13.00 mdM;
· Crest thickness 3.60 mdM;
· Total concrete volume 62,00 thousand cubic meters;
· Length to height ratio (L/H) 3.24;
· Base thickness to height ratio (B/H) 0.22;
· Upstream footbridge 235 mdM;
· Downstream passages 210, 220, 230 mdM;
· Number of plots 18.
                  The dam consists of 18 plots with a width of 10 - 11 m. The height of the slats is 1 – 2 m.

  The joints are of helical rip helix, sealed with PVC O35 at the walls and between the fields of
       injection. It has been divided into 5 injection fields between the elevations 198,50, 210,00, 
       220,00, 230,00, 239,70 mdM. The dam is equipped with:
· 1 perimeter gallery on 11 of the 15 plots;
· 2 horizontal access galleries in the perimeter at elevation 198,50 mdM in plots D4 and 
S4;
· 3 niches of intermediate pendulum readings at elevation 220 mdM in plots D4,O,S4;
· 3 footbridges on the downstream face at elevations 210, 220 and 230 mdM;
· bridge over the free spillway;
· 	metal access doors to the perimeter gallery. Surface unloader:
[image: ]Type: front spillway without stanchions - 2 openings 2x8x5 m; 
[image: ]Fast channels l = 8,00, L = 61,00 m;
[image: ]Maximum discharge capacity = 276 mc/s.
[image: ]    Bottom emptying (2 drains)
[image: ][image: ][image: ]The invert elevation of the inlets 194,00 mdM; Cross-section of pipes in the dam 2 x 3.40 x 3.30 m; Length of outlet channel 37.00 m;
[image: ]Mechanical equipment;
[image: ]3.4 x 5.5 m upstream;
[image: ]3.30 x 3.30 m segment downstream;
[image: ] Maximum discharge capacity 2 x 290 mc/s.
Downstream, both the unloader and the plant discharge water into a concrete channel with concrete sills to create a water cushion.
Drainage galleries
The gallery on the right slope is built at 198 mdM and has a length l = 68.0 m.
The galleries on the left slope are executed at an elevation of approx. 194 mdM, have a total length l = 275.0 m and consist of:
Dam drainage gallery section l = 35.0 m; Slope drainage gallery section l = 240.0 m.
Access to the galleries is provided through the diversion gallery and a 115 m access gallery.
The length of galleries in the slopes for injection, drainage, diversion - 909 m in total.

a.2.) Herculane Power Plant
The Herculane hydroelectric power plant is a surface power plant (on diversion, with penstocks) located at the downstream foot of the dam.
It is a reinforced concrete construction with a superstructure with the dimensions: length L = 36 m, width l = 9 m, and height from the level of the machine room to the roof H =12.20 m.
The power plant is of the "Surface" type (forced diversion) and will be equipped with three units with a total capacity of 21.70 MW.
One group (Pi = 14.7 MW, Qi = 7.0 m3 /s) uses water from the Cornereva storage on the Belareca river, with release into the Herculane lake, and the other two groups (Pi = 1.7 MW and Pi
= 5.3 MW) use water from the Herculane storage with release into the Cerna river.
Currently, the two 1.7 MW and 5.3 MW units are installed and operating on the Herculane Falls.
a.3.) Main adjacent works carried out
In addition to the works with hydroelectric functionality, mentioned above, the investment also included a series of adjacent works, as follows:
· Access roads, both for execution works and operation hydroelectric objects, as well as with final functionality with different specificities:
· Technological access roads to the development works;
· Roads with complex final destination (tourism, forestry, hydro);
· Road around Lake Herculane;
· National road 67 D - concreted in the area of Lake Herculane;
· Romtelecom connection town Herculane-CHE Herculane;
· 110 kV station on the Herculane platform:
· LEA 20 kV-CHE Herculane - Vicol-Herculane park connection point;
· LES 20 kV-CHE Herculane-Punct Connections Parc Vicol-Herculane, currently not operating.
a.4.) Accommodation Unit Herculane;
a.5.) Regularization works on the Cerna river downstream the Herculane dam.

b) Cornereva Dam
It is 80% complete.

CONSTRUCTION PART
a) Water diversion
Water diversion during dam construction is ensured by an underground gallery on the left slope and an upstream cofferdam.
The basement is made of ballast with a central concrete diaphragm, with a height of 10.0 m and a crest elevation of 459.00 mdM.
The diversion gallery is 4.30 m in diameter and 362.00 m in length, with a 4.30 x 4.30 m metal cofferdam upstream, which will be launched before the closure plug is installed.
The diversion gallery is 100% executed and the bathard is 100% executed.



[image: ]	[image: ]
[bookmark: _bookmark45]Fig. 18 -Water diversion	Fig.19 - Water diversion

The main quantities of works estimated for the execution of water diversion are:
· excavations - 4.700 m3 ;
· ballast and clay fillings - 15.600 m3 ;
· concrete in the diversion gallery - 120 m3 ;
· injections in the diversion gallery - 112 m;
· concrete in the closing plug - 300 m3 ;
· injections in the closing plug - 212 m.

b) Dam fillings
The Cornereva dam is a reinforced concrete rockfill dam with a reinforced concrete mask, with a crest elevation of 494.50 mdM.
The total volume of fills in the body of the dam is 355,967 m3 , it is distributed by material zones as follows:
· Upstream ballast protection (zone 1A) - 8.850 m3 ;
· upstream protection clay (zone 1B) - 2.900 m3 ;
· Support layer (zone 2A) - 20.000 m3 ;
· transitional layer (zone 2B) - 19.500 m3 ;
· current anrocements (zone 3A) - 290.000 m3 ;
· rockfill protection (zone 3B)- 8.900 m3 ;
· crest fillings between 491.50 and 494.50 mdM - 5.817 m3 .
The excavations for the dam bed are entirely completed, the excavated volume being
113.330 m3 .
The fills were realized up to the 483.00 mdM level on 31.12.2012, which represents about 90% of the total volume.
After approx. 9-10 years after the interruption of the works, subsidence of about 1.50 m has occurred. The current elevation of the crest varies between 480.60 mdM upstream and
481.75 mdM downstream.


[image: ]The remaining to be executed is between these quotas and 494.50 mdM.

[bookmark: _bookmark46]Fig. 20 - Dam cross-sectional profile. Filling situation on 31.12.2020

c) Dam hearth (plinth)
The thickness of the dam's hearth varies between 0.50 m and 1.30 m, and its width was chosen to be 4.0 m.
Excavations for the hearth are about 95% complete, with excavations still to be carried out in the connection areas on the two slopes. The total excavation volume reported is 23,830 m3 .
The current status of the concreting work at the hearth is as follows:
· on the riverbed area - 100% concreted concrete hearth;
· on the left slope - 475,00 mdM elevation;
· on the right slope - elevation 472,80 mdM.
[image: ]The total volume of concrete placed at the dam was 5,365.4 m3 .
[image: ]
[bookmark: _bookmark47][bookmark: _bookmark48]                         Fig. 21 Dam cut-off. Riverbed area	                  Fig.22 Dam cut-off. Left slope area 

[image: ]

                                      Fig. 23 Dam cut-off. Right slope area


[image: ]	[image: ]
[bookmark: _bookmark49]      Fig. 24 Dam cut-off. Left slope area                       Fig. 25 Dam cut-off. Left slope area


d) The dam mask
The thickness of the mask varies according to the hydraulic load to which it is subjected,
i.e. 30 cm at elevation 491.50 mdM (at the base of the concrete wall at the crest) and 60 cm at the base (at elevation 449.25 mdM).
The main volumes of works necessary for the concreting of the dam's mask are as follows:
· Mask area - 7.820 m2 ;
· concrete volume - 3.300 m3 ;
· steel reinforcement - 262 t;
· total length of the joints - 970 m.
The slabs were concreted in the riverbed up to 455.00 mdM, as well as 3 starting slabs on each slope, the volume of concrete placed for the dam's mastic was 416.65 m3 .



[image: ]	[image: ]
[bookmark: _bookmark50]Fig. 26 Rockfill dam                                                  Fig. 27 Rockfill dam                                                  

[image: ][image: ]
[bookmark: _bookmark51]Fig. 28 Rockfill dam                                         Fig. 29 Rockfill dam right slope








[bookmark: _bookmark52][image: ]Fig. 30 Rockfill dam                                                  


[image: ] [image: ]
[bookmark: _bookmark53]Fig. 31 Caverns under the already assembled prefabricated - right slope area - zone 1


[image: ][image: ]
[bookmark: _bookmark54]Fig. 32 Caverns under the already assembled prefabricated - right slope zone - zone 2


e) Spillway
The status of concreting works at the dam's high water spillway is as follows:
· fast channel- fast channel - concreted tr. C2 - C12;
· the pitcher – not concreted;
· the spillway connection sections - 100% concreted;
· Lateral spillway - concreting work has been done to the culvert and leveller which is 100% completed;
· the works on the upstream spillway and upstream closure culvert were not done.




[image: ]	[image: ]
[bookmark: _bookmark55]Fig.33 Spillway	Fig. 34 Spillway		upstream view
[image: ]
[bookmark: _bookmark56]Fig. 35 Spillway. Downstream view

[image: ][image: ]
[bookmark: _bookmark57]                               Fig. 36 Spillway                                         Fig. 37 Spillway - slip zone


[image: ] [image: ]
[bookmark: _bookmark58]Fig. 38 Landslide area right slope

f) Sealing veil
The main quantities of works estimated for the realization of the sealing veil are:
· surface injection boreholes - 7235 ml
· underground injection boreholes - 90 ml
· drainage boreholes - 50 ml
The situation of drilling and injection works as of 31.12.2020 is as follows:
· riverbed area - the works initially planned (4,460 m) have been completed and additional works to complete the sealing veil (3,410 m3) have been started, of which the following have been carried out
1.372 m;
· slopes area - above the elevation 465.00 mdM, 2,704 m of consolidation injections were executed.
The total volume of drilling and injection works carried out is 8,536 m3 .

[image: ]


[bookmark: _bookmark59]Fig. 39 Cornereva Dam - longitudinal profile


g) Bottom Outlet
The main quantities of works estimated for the execution of the bottom outlet (including the connection section with the diversion gallery and the access section to the gate chamber/valve chamber l = 21.0 m) are:
· excavations to date - 2.020 m3 ;
· underground excavations - 2.360 m3 ;
· concrete - 209 m3 ;
· underground concrete - 780 m3 ;
· underground injection boreholes - 156 m;
· underground drainage boreholes - 77 m.
The main quantities of works estimated for the execution of the valve chamber are:
· underground excavations - 920 m3 ;
· underground concrete - 550 m3 ;
· underground injections - 816 m.
As of 31.12.2020 the physical state of works is as follows:
· the section upstream of the valve chamber - excavated and protected in its entirety (excluding the area of the 37 m long pressurized armored tunnel);
· the section downstream of the valve chamber - excavated and concreted in its entirety;
· the downstream section shared with the diversion - excavated and concreted in its entirety (excluding the concreting of the jetty).

[image: ]

[bookmark: _bookmark60]Fig. 40 Longitudinal profile through the axis of the bottom clearance



[image: ] [image: ]

[bookmark: _bookmark61]Fig. 41 The portal of the bottom gallery

h) Bottom outlet’s valve chamber
The main quantities of works necessary for the execution of concreting of the superstructure of the bottom outlet’s valve chamber are as follows:
· volume of concrete - 333 m3 ;
· area of formwork - 280 m2 ;
· concrete steel reinforcements - 25.168,37 kg. The status of the execution works at the valve chamber is as follows:
· infrastructure excavations - 100% completed;
· infrastructure concreting - untouched;
· superstructure excavation - excavation executed in its entirety;
· concrete superstructure - vault - 100% concrete;
· cylindrical area - concreted a 2.8 m by 9.55 m ring (29.3%).
The 209.0 m long access gallery to the valve chamber is excavated and fully concreted.



[image: ]
[bookmark: _bookmark62]Fig. 42 Bottom outlet’s valve chamber

INSTALLATIONS PART
The installations related to the dam (crest lighting) and the bottom outlet’s valve chamber (ventilation and electrical), whose realization solutions were presented in previous subchapters, have not been started.
AMC PART
The table below shows the quantities of works executed in the designed time behavior monitoring system for the Cornereva dam.

[bookmark: _bookmark63]Table no. 17 Executed works of the designed time behavior monitoring system for
Cornereva dam

	No. crt.
	Name
	Quantity
	UM

	1.
	Fundamental leveling rod - FLR
	0,95
	buc.

	2.
	Micro-triangulation bollards on the crest and downstream berms
- Rc / Rb
	2,84
	buc.

	3.
	Micro-triangulation columns - C
	5,05
	buc.

	4.
	Vertical settlement Device - VSD
	7
(88)
	buc.
(m)



MECHANICAL EQUIPMENT
· Mechanical equipment at the dam: rare bar screen at the bottom outlet (GF) 4.0x6.0- 260/12 is not purchased;


· GF dam mechanical equipment: compensation water assurance facility is not purchased;
· Mechanical equipment at the dam: CV-GF are not purchased.
ELECTRICAL EQUIPMENT 
Electrical equipment at the dam’s bottom outlet valve chamber is not purchased.

c) Dam attendant’s house (unfinished works)
CONSTRUCTION PART
The construction is located in the vicinity of the Cornereva dam crest, close to the access road to the dam crest, on a platform at 494,50 mdM elevation, and the site and the construction have the following characteristics:
· Earthquake - according to P 100 - 1/2013:
· design ground acceleration ag = 0.20 for earthquakes, with mean recurrence interval IMR = 225 years, with probability of exceedance in 50 years;
· control (corner) period of the response spectrum Tc = 0.7 s, in the limit of 1.0 s;
· importance class - exposure II ( γI,e = 1,4 ).
· Snow - as per CR-1-1-3-2012:
· ground snow loads s ok = 2 kN/m2;
· site exposure coefficient ce = 0,8;
· thermal coefficient ct = 1,0.
· Wind - according to CR 1-1-4 / 2012:
· reference wind pressure: qb = 0,60 kPa;
· characteristic speed ≥ 41 m/s.
· Freezing depth - according to NP 112 / 2013 - maximum freezing depth is 80
÷ 90 cm from the systematized ground level.
According to the "Regulation on the monitoring of the in-service behavior over time and post-use of buildings" HGR no. 766/1997, the building is classified in the category of importance C - normal.
Foundation soil and foundation solutions
The foundation system corresponds to the construction system of the structure, with insulated foundations under the columns and continuous concrete foundations under the load- bearing walls, the frost depth in the area is 90 cm (NP 112 / 2013).
Building system
The building of the dam attendant’s house has a ground floor + first floor, with a polygonal plan. The construction system consists of walls of 30 cm thick GVP brick masonry on the outside and 25 cm thick on the inside, stiffened with reinforced concrete columns, floor slabs and beams.
The access floors and stairs are monolithic reinforced concrete.
The roof is of the truss type, made of resinous wood supporting a sheet metal cladding. The building has maximum plan dimensions of 24.50 m x 8.00 m. The constructed area is
167.50 m2 and the unfolded area is 310.70 m2 . The height at the cornice is 5.25 m above elevation ±0.00 and the height of the roof at the highest elevation is 10.40 m above elevation
±0.00.


The elevation ±0.00 is 52 cm above the elevation of the landscaped area (outer concrete roadway platform).
Compartments - functions
The building develops on three levels - ground floor, first floor and attic and has the following functions:
· Ground floor - comprises the functions necessary for the operation of the development:
· office;
· panel room;
· hall;
· bathroom with shower;
· central heating;
· two trafo posts;
· 20 kV station.
· generator room
· First floor - includes functions necessary for the operation of the development:
· training room;
· meeting room;
· toilets;
· storage;
· hall.
Finishes
a) Building finishes
Most of the interior partitions are made of plastered and finished brick masonry or plasterboard walls mounted on a metal structure with mineral wool insulation.
The finishes and architectural elements were planned to be made of modern materials and adapted to the functions they serve.
For the interior spaces, floors were chosen according to their intended use: laminate parquet, sandstone or cement tiles.
The ceilings will be finished with roughened plaster on concrete and plastered with plaster gesso to be finished with washable paint.
In the training room and the meeting room, false ceilings will be installed on metal scaffolding with recessed lighting fixtures.
The carpentry will be made of aluminum profiles with thermal break and double glazing. The interior doors on the ground floor, first floor and attic will be double-sided veneered wooden solid doors ready finished by the manufacturer.
Both the brick masonry walls and drywall partitions will be finished with washable paints applied in three coats.
To ensure good insulation and minimum fuel consumption, the surface of the exterior walls will be fitted with a thermosystem comprising, in addition to the finish and color coat, polystyrene insulation. The attic will be insulated with mineral wool insulation 20 cm thick at floor level.


Natural stone veneer or HPL (HPL Laminated Plywood) will be used for the framing and architectural appearance.
b) Exterior design
The platform will be equipped with six parking spaces and protective sidewalks. The entrance will also be protected by a mesh fence edged with metal posts and a continuous plain concrete foundation, and a 60 cm high parapet will be built along the edge of the platform, continued with a decorative metal railing up to +1.00 m.
Both the platform and the parking spaces will be made of 20 cm thick road concrete, laid on a 15 cm crushed stone foundation and a 5 cm layer of sand. The protective pavements around the buildings are made of 50 x 50 x 8 cm precast concrete slabs.
Access to the enclosure will be controlled and will be through manually operated metal pedestrian and vehicle gates.
Before the road platforms are built, external network works (water, sewage, electricity) will be carried out.
c) Exterior finishes
The definitive exterior will be realized after the construction of the two objects located on the platform, namely: the valve chamber and the Diesel unit.
The platform will be equipped with six parking spaces and protective sidewalks. The entrance will also be protected by a mesh fence edged with metal posts and a continuous plain concrete foundation, and a parapet 60 cm high will be built on the edge of the platform, continued with a decorative metal railing up to +1.00 m.
Both the platform and the parking spaces will be made of 20 cm thick road concrete, laid on a 15 cm crushed stone foundation and a 5 cm layer of sand.
The protective pavements around the buildings are made of 50 x 50 x 8 cm precast concrete slabs, mounted on a 5 cm thick layer of sand and grouted with cement mortar.
Access to the enclosure will be controlled and will be through manually operated metal pedestrian and vehicle gates.
Before the road platforms are built, external network works (water, sewage, electricity) will be carried out.
Installation part
a) Indoor plumbing
The building will be provided with toilets on each level in accordance with current standards. The internal sanitary installations comprise:
· hot and cold water supply installations for sanitary facilities;
· the indoor sanitary sewage installation.
The internal cold and hot water supply installations shall be made of polypropylene pipe.
Hot water will be prepared locally, with an electric boiler in each sanitary unit.
The internal sanitary sewage sewage installation shall be executed with polypropylene sewer pipes. The domestic sewage from the indoor sewage system will be discharged to the outside to a manhole.


b) Heating installations

The preparation of thermal agent - hot water 90/70°C - will be carried out with an electric central heating plant, P=28 kW, located on the ground floor. The boiler will be equipped with hot water circulation pumps to the consumers and a closed expansion tank.
The distribution of thermal agent will be done, at each level, through a system of polypropylene pipes and manifolds.
Space heating is planned to be realized with steel panel radiators.
Ventilation of the heating installation shall be carried out by means of ventilation taps at each radiator and automatic column deaerators fitted at the highest points of the installation.
For draining the system, drain valves with spheres have been installed at the lowest points of the heating system.
The heating of the technological spaces (panel room, 20 kV station, Diesel group) will be realized with electric oil radiators.
A SPLIT air-conditioning system, equipped with Inverter technology, has been installed in the panel room, which provides low power consumption and efficient operation over the lifetime of the system.
c) Interior electrical installations
In view of the gradual withdrawal from the market in EU countries of lighting sources with poor energy performance, the normal general lighting system is planned to be realized with LED luminaires, surface mounted or recessed in false ceilings. Luminaires and fittings will have protection classes appropriate to the environments in which they operate.
The safety lighting installations (security and continuation of work) will be carried out with CISA LED type safety lighting fixtures, battery-operated, 3-hour autonomy (marking of exits and escape routes), respectively with safety lighting fixtures of the normal lighting type, equipped with electronic emergency lighting control gear, 3-hour autonomy.
Plugs with protective contact are provided for the connection of portable consumers.
Separate circuits of sockets will be made for computer power supplies and for power supplies to some appliances.
d) External water – channel networks
The water source is the aquifer on the site. An exploratory borehole will be drilled to determine the characteristics of the source, which will be equipped with the necessary hydraulic installations. The submersible pump, mounted in the shaft, will be controlled by a pressure switch mounted on a pressure tank, which will provide the necessary pressure
               and flow to the consumers.
Also outside, an on-site domestic sewage network will be built, which will lead the wastewater to a modern compact treatment plant.
The treated water, which complies with national standard NTPA 001 and European standard EC91/271, will be discharged to the nearest outfall.
Technical equipment and initial products for fighting incipient fires have been provided as fire prevention measures in accordance with EP 009/93.
e) Electrical installations for lightning protection


An electrical installation for protection against atmospheric discharges will be realized on the system: pick-up, lowering, grounding.
An artificial earth connection shall be provided for the connection of the electrical installation and lightning protection. The earth leakage resistance of the earth connection shall be 1 Ω maximum.
f) Electrical installations for outdoor lighting
The documentation foresees the realization of a perimeter lighting system of the enclosure, with PVC lighting fixtures (ambient, with truncated cone globe), equipped with high power LEDs (luminous flux equivalent to that of a high pressure mercury vapor lamp 125 W or a high pressure sodium vapor lamp 70 W), mounted on metal LES poles with a height of 5 m. The poles shall be fitted with connection windows. The poles will be fixed to the foundation by means of anchors. All the metal parts of the installation will be connected to the earthing socket with 40 x 4 mm OL Zn 40 x 4 mm OL Zn flat strip, laid along the cable route.

MECHANICAL EQUIPMENT
The mechanical equipment at the dam attendant’s house is not purchased.

ELECTRICAL EQUIPMENT
Electrical equipment at the dam attendant’s house is not purchased.

d) Cornereva - Herculane main headrace
It is 89% complete.

The Cornereva - Herculane main headrace consists of the power intake, the intake valve chamber and the Cornereva - Herculane main pipeline gallery, including the Bolvașnița I and Bolvașnița II adits.

CONSTRUCTION PART
a) Inlet structure
The intake is planned to be located on the left slope of the Cornereva reservoir near the dam. As of 12/31/2020 the intake has not been addressed.
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[bookmark: _bookmark64]Fig. 43 Technological platform and portal of the Cornereva intake adduction gallery

b) Outlet valve chamber
The outlet valve chamber is of the above ground Shaft type. This is a ground floor and first floor construction on reinforced concrete frames over the shaft. As of 11/11/20 this construction has not been addressed.
[bookmark: _Hlk175151084]As of 11.11.2020 the physical status is as follows:
a) [bookmark: _Hlk175151310]the platform was prepared and the rock was consolidated for the shaft;
b) a 1.30 m inner diameter well was drilled;
c) a 5 m high upper section was excavated and concreted, with a concreted inside diameter of 5.30 m and an excavated diameter of 6.00 m;
d) Phase I Shaft excavated 32 m (compared to 36 m total) and 24 m concreted.
Vegetation has grown on the shaft platform. The Shaft is not accessible. Observations from the surface show no collapses.

c) [bookmark: _Hlk175151470][bookmark: _Hlk175151385]Cornereva - Herculane - Cornereva - Herculane headrace gallery
[bookmark: _Hlk175151415]The headrace gallery connects the Cornereva reservoir intake with the power structure. The length of the Cornereva - Herculane tunnel is 11,967 m and the concrete inside diameter is 2.80 m for a length of 2,836 m and 2.40 m for a length of 9,131 m (the tunnel cross section was reduced from 2.80 m to 2.40 m by the optimization study in 2003).
Cornereva - Herculane Gallery was executed by 4 points of attack:
· Cornereva;
· Bolvașnița (Bolvașnița I access tube, 720 m long);
· Bolvașnița II (Bolvașnița II access tube, 732 m long);
· Herculane power structure.
From these adits, at Bolvașnița I and II, excavations were carried out on the upstream and downstream gallery. Thus the gallery was excavated on 6 fronts.
On the Cornereva intake front exhausts are no longer made and, for this reason, from 500 m from the portal, it is no longer possible to enter the gallery in the area without prefabricated and unconcreted.


[image: ]
[bookmark: _bookmark65]Fig. 44 Intake gallery. Cornereva intake front

On the technological platforms of the two windows (Bolvașnița I front and Bolvașnița II front) vegetation has grown.
The Bolvașnița I access tube is 720 m long. It provides access up to the intersection with the main tunnel so that work can be carried out on two other working faces (upstream and downstream) and facilitates visits to the main tunnel for periodic inspections. It is equipped with armoring at the intersection and a watertight gate.
As of 31.12.2020, all armor (96.40 t) has been procured.
The Bolvașnița II access tube is 732.30 m long. It provides access up to the intersection with the main tunnel so that work can be carried out on two other working faces (upstream and downstream) and facilitates visits to the main tunnel for periodic inspections. It is equipped with armoring at the intersection and a watertight gate.
As of 31.12.2020, all armor (114 t) has been procured.
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[bookmark: _bookmark66]              Fig. 45 Bolvașnița II technological platform                        Fig. 46 Unmounted armor

On some areas of the inspection access tubes, the water channel has clogged and the water is sloshing and the embankment of the CF lines is damaged.
The armor is in place at the intersection, but not installed. Due to damp, high water infiltration, they have rusted.


[image: ]The area where the headrace gallery intersects the access tubes, left unconcreted at the extrados, has water seepage from the vault and walls.













[bookmark: _bookmark67]Fig. 47 Portal of the headrace gallery from the surge chamber front MECHANICAL EQUIPMENT 
The mechanical equipment at the headrace intake is not purchased. The following armor is procured and installed:
access tube Bolvașnița I - 96,4 t;
access tube Bolvașnița a II - 114,0 t
The Bolvașnița I  access tube watertight armor-plated gate is unprocured and unassembled. 
The Bolvașnița II access tube armor-plated watertight gate is procured and unassembled.
On the surge chamber front (headrace armor), 101.4 tons of armor was planned, but not procured.
ELECTRICAL EQUIPMENT 
Electrical equipment at the power outlet is not purchased.

e) Herculane Power structure
It is made 70%.
    The power structure is made up of: the surge tank, butterfly valve chamber, penstock and forced gallery.
a) The surge tank
The surge tank is part of the Herculane Power structure and consists of the lower chamber, the surge tank shaft and the upper chamber.
The upper chamber was made by enlarging the shaft excavation to a diameter of 9.20 m, resulting in a concreted inner diameter of 8.0 m by a height of 13 m.
The lower chamber has a concrete inner diameter of 2,40÷2,80 m in 30 m length with reinforced concrete lining.

b) Butterfly Valve Chamber
The butterfly valve chamber platform serves the works being carried out on the surge tank frontof the headrace. The technological organization for the execution of the works is located on this platform and the butterfly valve chamber will be located on it.
c) Pressure gallery and penstock
The penstock (above-ground part) is 1.50 m in diameter and 447 m long, between the M1 massif and the portal of the penstock.
As of 31.12.2020, the excavation of the gully, the concreting of the gully and the intermediate embankments on the M1-M5 section were completed, while on the M5-M6 section only three bearing saddles are concreted.
Infiltration water from the main gallery is flowing in the gully along the penstock route.
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[bookmark: _bookmark68]Fig. 48 Main gallery seepage in the penstock route

[image: ][image: ]
[bookmark: _bookmark69]Fig. 49 Vegetation in the penstock trench and on the embankment

The forced gallery is 1.80 m in diameter and 193 m long, between the portal and the Herculane power station.
As of 11.11.2020 the penstock was completely excavated, the armor (58.23 t) was installed and concreted.
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[bookmark: _bookmark70]Fig. 50 Clogged channel adjacent to the penstock trench


AMC PART
No work has been carried out on the time behavior tracking system designed for the Cornerva power structure.

MECHANICAL EQUIPMENT
The mechanical equipment at the butterfly valves chamber power structure (CVF-NP) are not purchased. Shielding is in various stages of execution and assembly:
· The penstock is fully purchased, quantity 360 t, not assembled, in custody at Energomontaj;
· The armor in the area of the penstock, quantity 58.23 t, is purchased and installed;
· 33.52 t of armor in the area of the intersection of the shaft and the headrace is planned to be used, but has not been procured.



[image: ]
[bookmark: _bookmark71]Fig. 51 Penstock in the custody of Energomontaj


ELECTRICAL EQUIPMENT 
Electrical equipment at butterfly valves chamber power structure are not purchased.

f) Herculane Power Plant + 110kV station
A. Herculane Power Plant
CONSTRUCTION PART
It is entirely realized as part of construction, architecture as well as the installations related to the 2 groups that process the flows taken from the Herculane reservoir.
For the new designed HA3 with Pi = 14.7 MW, adaptations of the construction part and related installations (necessary due to the smaller size of the new HA3) are required to fit into the originally realized installation site.


[image: ]
[bookmark: _bookmark72]Fig. 52 CHE Herculane. HA3 generator foundation

MECHANICAL PART
Currently only the two 1.7 MW and 5.3 MW units are installed and operating on the Herculane falls.
The HA3 hydraulic circuit, sized for the installation of a hydro-aggregate with Pi = 25 MW, has been completely realized on the construction side since 1986. On the mechanical equipment assembly side, it is realized up to the level of the suction cone and some parts embedded in the generator pit.
Mechanical equipment, related to the Belareca fall, is not purchased.

ELECTRICAL PART
The electrical equipment in the power plant, related to the Belareca fall, is not purchased.

B. 110 kV station
Construction work has not started on the 110 kV station.

ELECTRICAL PART
Electrical equipment at the 110 kV Station is not purchased.

[bookmark: _Toc175845010]CONCLUSIONS OF THE EXPERTISE AND INTERVENTION MEASURES
The following intervention measures are proposed for the resumption of the execution works:
· completion of the initial execution projects, including the adaptations to the site induced by the long period of interruption of the works, as well as for adapting the projects to the new STAS- ions and regulations in force at the date of resumption of works;
· the resumed design works will be based on preliminary topographic surveys to establish the physical stages of execution.


Necessary remedial works/possible remedial solutions for the following work:

CORNEREVA DAM
In order to stop the degradation inherent in an abandoned structure such as the Cornereva dam and to continue the works, the following works are necessary in the first instance:
· Stabilization of the right slope, where slow sliding is in progress - stop sliding.
The proposed measures are detailed in the previous paragraphs.
· Protection of the upstream face of the dam against high velocity concentrated flows of precipitation water with the potential to entrain non-cohesive materials in the dam body. The intervention solution is detailed in the previous paragraphs.
Making the Cornereva dam's weirs safe requires the following construction works:
Fills in the body of the dam
    Due to the fact that a very long time had elapsed since the deposition of the backfill and the mask was not completed, large caverns of 1-2.00 m appeared at the upstream face, which interrupted the physical continuity of the construction element (the Zone 2A support layer), seriously jeopardizing its role in ensuring the designed ductility of the dam body with the
                 reinforced concrete mask.
If urgent action is not taken, such areas may spread, possibly across the entire width of the       ..upstream flood plain.
At present, these caverns and subsurface areas of material 2A are found on the right bank, in the upper half, above 465.00 mdMN.
In areas where caverns have appeared, single-grained porous concrete will be filled.
Unstable precast will be removed and a survey of the affected area will be carried out prior to the start of the work.
Once the backfilling is completed, the facing prefabricated parts will be installed or poured porous concrete "curbs" (made of monogranular aggregates, with permeability similar to layer 2A -10-3 - 10-4 cm/sec, acting as a support for the mask).

Concrete mask at upstream face and dam hearth
It is mandatory to continue the execution of the starter slabs of the concrete facing, as well as to complete the dam basin on the right and left banks, to prevent rainwater collected on the slopes from flowing concentrated towards the thalweg, which has the potential to mobilize non-cohesive material. 
If it is not possible to continue the works in the following period, the entire area, where the concrete has not been poured, will be protected upstream of the dam with reinforcing mesh and a layer of concrete grout about 10-15 cm thick, up to the existing level of the dam fills - 483.0 mdM. The estimated area is S = 4.440 square meters.
Stabilization of the right slope above the high-water spillway.
In view of the presence on the right slope, in the area of the lateral spillway, of landslides, which constitute a risk to the safety of the dam, both during the construction and the operation period, it is necessary to complete the upstream works of the large spillway, namely the lateral spillway (under-slope spillway, spillway head and upstream closure cues), as well as the consolidation works on the right slope.

The concreting of the retaining wall to the slope (undercut) at the project elevation or even higher will create the conditions for the creation of a stabilizing bank at the base of the sliding mass, with beneficial effects in reducing the downward displacement.

The conclusions of the technical expert Af , from the geological note, part of the expertise:
Previous studies did not reveal a clear and continuous sliding surface from which a stability calculation could be performed.
The most dangerous slip plane (which can produce larger displacements in terms of both displacement velocity and volume) revealed by geophysical measurements is at the boundary between the deluvium and the black shales.
In the rest of the affected area, small local detachments may occur locally in the black argillaceous shales and less frequently in the quartz shales.
The support and reinforcement system of the right vesant of the Cornereva dam, designed by a team of specialists from the Technical University of Constructions Bucharest Bucharest - Faculty of Hydrotechnics and S.C. GEOCONS PROIECT S.R.L., consisting of a deep foundation made of 36 drilled piles (Φ1100 mm), buttresses placed at 6 m spacing, and precast concrete arches is not feasible, as the machines needed to drill the piles are very heavy and the unstable slope could not support their mass. Technically, the solution is unfeasible.

In the first phase the following measures are recommended:
· topo survey on the right slope, between 480 - 550 mdM, in the axis of the dam and upstream of the axis about 100 m;
· slope geometry reshaping; sloping with a long-arm excavator;
· improving the surface water run-off regime on slopes through water collection and drainage works;
· capture of coastal springs with permanent flow by drainage works on slopes;
· horizontal boreholes slightly inclined towards the dam equipped as drains;
· A gully at the top of the landslide to stop the access of water runoff from the slope;
· Protection with anchors and resistance netting is recommended in areas where in situ rock 
occurs;
· Otherwise, protection with geogrids and planting of hygrophilous plants is recommended;
· It is recommended that a topo network with weekly/monthly readings be deployed in the first stage.
At the next stage, as the movement decreases towards stabilization, inclinometers and
piezometers are recommended.

PENSTOCK
Channel adjacent to the penstock trench
The works consist of clearing and clearing the stream channel adjacent to the penstock trench.

· The penstock
 The works consist of:

· the construction of a baffle wall at the downstream end of the penstock to direct the water flowing down the penstock channel to a gully through which it can be directed to the downstream torrent;
· construction of a 10 cm thick, simple concrete wall gully, which will direct the water drained down the penstock channel to the existing downstream torrent. This gully will be constructed at the upstream edge of the existing platform, between the downstream end of the deflector wall and the existing stream bed;
· resealing of the cover closing the upstream end of the penstock, as some of the water flowing down the penstock channel is currently entering the penstock and risks flooding it.

POWER STRUCTURE ACCESS ROAD
Work is required to unblock the access road to the power structure. The works consist of:
· evacuation of material resulting from shallow landslides from the slope surface;
· gutter cleaning;
· local repairs to the road embankment.

BUTTERFLY VALVES CHAMBER PLATFORM
In order to direct the seepage water from the main headrance gallery, as well as precipitation water, to the gully adjacent to the penstock trench, a gully was provided, made in a rock excavation.

MECHANICAL PART
The watertight gate armor, the 2x2 watertight gate and the penstock sections M1-M4-I are in good technical condition, fulfilling the technical characteristics for which they were designed.
The following works will be carried out to rehabilitate armoring and penstock sections: A1: Bolvașnița II gallery shielding
· Restoring corrosion protection (inside);
· Protection with cement grout on the outside.

· A2: Bolvașnita II watertight gate
· Maneuvering with and greasing of the watertight gate locking mechanism;
· Replace the sealing system.

B1: penstock sections
· Restoring interior corrosion protection;
· Restoring exterior corrosion protection.

B2: Expansion compensators
· Restoring interior corrosion protection;
· Restoring exterior corrosion protection;
· replacing tie rods and nuts.


The examination and verification of the thicknesses of the tarpaulins was carried out in the beneficiary's warehouse near the CHE Herculane and Cornereva dam (near the entrance to the Bolvașnița II access gallery).
The parts could not be handled, so the base sections and all other parts in direct contact with the ground could not be checked.
When carrying out the works, the contractor shall take the necessary measurements and replace anything that does not correspond dimensionally.
For all armor mounted in the gallery, the corrosion protection (inside) will be restored.

[bookmark: _bookmark73]B. Work to be executed

Table no. 18 Works and Quantities for the items still to be executed (remaining to be
executed)
	

	Material Name
	UM
	Cantitate

	LAKE CUVETTE

	Cleaning the lake cuvette 
	ha
	55.34

	DEVELOPMENT OF A REFUSE HEAP BOLVAŞNIŢA I

	Embankments 
	mc
	1

	Gully
	m
	105

	Gabions + barricades
	mc
	62

	Grassing the refuse heap
	mp
	142

	Laying mulch
	mp
	142

	BOLVAŞNIŢA II ADIT STERILE HATCH

	Gabions
	mc
	101.00

	Grassing the slope
	mp
	28.00

	LANDSCAPING OF THE SURGE TANK VALVE CHAMBER

	Embarkments
	mc
	619

	Box girder type CO
	buc
	8

	Rapid 1, coastal channel, Rapid 2
	m
	185

	Gabions, barricades
	mc
	4

	Grassing the slope
	mp
	52

	DAM ATTENDANT’S HOUSE - ACCESS ROAD

	Technological road - embankments
	mc
	758

	Technological road - superstructure
	mp
	486

	Definitive road - embankments
	mc
	1,903

	Permanent road - superstructure
	mp
	784

	Tubular floors
	m
	7

	Slope protection
	mp
	1,523

	CORNEREVA DAM

	1. 1.	DIVERSION TUNNEL AND UPSTREAM COFFERDAM
	
	

	Bottom outlet - concreting
	ml
	22.22

	2. DIVERSION TUNNEL. CLOSING PLUG      
	
	

	Underground concreting
	mc
	300.00

	Surface works
	mc
	300.00

	Preparatory underground concreting
	mc
	250.00

	Underground filling injections
	mc
	32.00

	Sealing injections underground
	mc
	180.00



	

	[bookmark: _Hlk171693382][bookmark: _Hlk166676318]Surface sealing injections
	tone
	12.00

	3. ACCES ROAD TO THE REFUSE HEAP AREA ALTITUDE +450m
	
	

	Embankments
	mc
	1,008.29

	Superstructure
	mc
	23.53

	Parapet New Jersey
	buc
	62.00

	4. ROAD MAINTENANCE
	
	

	DJ 608 winter maintenance
	km
	0.80

	Winter road maintenance
	km
	1.50

	Summer road maintenance
	km
	1.50

	5. ACCESS BRACES IN THE DAM’S MEZZANINE FOR FILLING EXECUTION
	
	

	Embankments
	mc
	2,557.00

	Superstructure
	mp
	336.00

	6. FILLINGS IN THE DAM BODY
	
	

	Deposition of sealing material upstream
	mc
	11,750.00

	7. FILLING IN THE DAM FOLLOWING THE TERMINATION OF THE EXCAVATIONS
	
	

	Substrate coating 2A
	mc
	6,750.00

	Transition layer 2B
	mc
	6,450.00

	Deposition of current anroclasts 3A
	mc
	28,500.00

	Deposition of anrocumulations on parament 3B
	mc
	5,040.00

	8. ADDITIONAL EXCAVATIONS AT THE DAM HEARTH
	
	

	Additional excavations at the dam hearth
	mc
	3911.87

	9. CONCRETING DAM HEARTH. ADAPTATION TO THE INITIAL CONDITIONS
	
	

	Dam hearth - concreting
	mc
	2,502.00

	10. DAM’S DIAFRAGM
	
	

	Concrete
	mc
	2,864.74

	Sealing vertical joints
	mc
	680.00

	Sealing perimeter joints
	mc
	248.00

	
11. ADAPTING THE DIAFRAGM TO THE ACTUAL DAM GROIN ROUTE
	
	

	DIAFRAGM - concreting
	mc
	250.00

	DIAFRAGM - sealing joints
	ml
	74.25

	12. CREST ARANGEMENT
	
	

	Concreting
	mc
	486.12

	Fillings
	mc
	5,817.00

	13. HIGH-WATER SPILLWAYS
	
	

	Concreting
	mc
	160.77

	Excavation rectification
	mc
	22.00

	Rock excavation
	mc
	127.31

	14. FIELD ADAPTATION OF THE HIGH WATER SPILLWAY IN THE SOIL. SIDE SPILLWAY
	
	

	Concreting
	mc
	5,929.50

	Excavation rectification
	mc
	419.00

	15. BRIDGE OVER THE OVERFLOW SPILLWAY
	
	

	Bridge infrastructure - construction
	mc
	85.00

	Resistance structure
	buc
	1.00

	 Path and parapet
	mp
	117.00

	16. ARRANGEMENTS OF THE IMPACT AREA OF THE DOWNSTREAM JETS
	
	

	Excavations
	mc
	7,500.00

	Side walls - concreting
	mc
	1,108.00

	Rockfill protection
	mc
	3,418.00

	Infiltration water drainage pipe
	m
	170.00

	17. PLATFORM AT THE WARDEN’S CHAMBER
	
	

	Excavations up to date in Deluvium
	mc
	2,146.00

	Excavations in the rock
	mc
	4,156.00

	Rock slope protection
	mp
	558.00

	Slope protection in deluvium
	mp
	398.00

	18. REINFORCEMENTS IN THE AREA OF THE DAM ATTENDANT’S HOUSE PLATFORM
	
	

	Support wall - concreting
	mc
	200

	19. CONNECTIONS AND ACCES (filling of study galleries and study well)
	
	

	Filling of the left wing study gallery with concrete
	mc
	39.50

	Filling of the left wing study gallery with concrete - surface works
	mc
	199.45

	Filling of right wing study well with concreted rockfill
	mc
	162.70

	20. EMBANKMENT-ABUTMENT CONTACT (GROIN)
	
	

	Concreting up to date
	mc
	6.50

	21. DAM AND FOUNDATION DRAINAGE SYSTEM
	
	

	Piping D =110 mm
	ml
	307.30

	PVC pipes D = 2" for drains
	ml
	800.00

	22. DRAINAGE SYSTEM RIGHT WING ABOVE THE ELEVATION 494.50mdM
	
	

	Drain contour - excavations to date
	mc
	650.00

	Drain contour – concrete revetment
	mp
	944.00

	Interior drain - excavations to date
	mc
	287.00

	Internal drains - concrete revetment
	mp
	565.00

	Spring catchment 543,00
	mc
	8.56

	Sealing of surface cracks
	mc
	16.50

	23. IMPROVEMENT AND CONSOLIDATION WORKS IN THE DAM AREA
	
	

	Excavations in the dam area
	mc
	5000

	24. PROTECTION AND REINFORCEMENT
	
	

	Revetment
	mp
	200

	Retaining walls
	mc
	1000

	25. STRENGTHENING THE RIGHT SLOPE ABOVE THE ELEVATION 494,50
	
	

	Definitive platform. Rock excavation.
	mc
	1,101.00

	The definitive platform. Excavations in deluvium
	mc
	891.00

	The final platform. Excavations in fills.
	mc
	1,211.00

	Horizontal drainage boreholes
	m
	250.00

	Horizontal drainage - concreting portals
	mc
	3.00

	Road widening excavations
	mc
	12,500.00

	26. ACCESS STAIRS ON THE DOWNSTREAM FACE OF THE DAM
	
	

	Excavations for stair foundations
	mc
	15

	Concrete in stair foundations
	mc
	18.5

	Metal stairs
	t
	4178.3

	27. DOWNSTREAM REGULARIZATION
	
	

	Excavations up to date
	mc
	50960

	Concrete up to date
	mc
	1650

	Wall wal walled protection
	mp
	4900

	28. SEALING VEIL. SLOPE CLOSURE      
	
	

	Drilling and grouting. Surface works
	ml
	1,824.53

	Sealing rosette. Underground work
	ml
	90

	Sealing rosette. Surface work
	ml
	90

	Drainage boreholes. Underground works
	ml
	77

	Drainage drilling. Surface works
	ml
	48

	29. RIVERBED AREA OF THE SEALING CURTAIN. COMPLETION INJECTIONS
	
	

	Drilling and grouting. Surface works
	ml
	3410

	30. BOREHOLES AND DAM INJECTIONS
	
	

	Drills and injections
	m
	2500

	31. SPILLWAY DRILLING AND INJECTION
	
	

	Drills and injections
	m
	1500

	32. ACCESS GALLERY TO THE GATECHAMBER
	
	

	Underground consolidation fill injections
	ml
	1.88

	Final dismantling of CFI lines
	ml
	140.00

	Dismantling installations
	ml
	140.00

	33. ADAPTATION WORKS IN THE VALVE CHAMBER
	
	

	Excavations
	mc
	70

	Concrete in the van chamber
	mc
	140

	Surface works
	mc
	120

	34. BOTTOM EMPTYING - SECTION UPSTREAM AND  DOWNSTREAM OF THE VALVE CHAMBER
	
	

	Section upstream of the valve chamber
	
	

	Socket, conduit and portal-plumbing
	mc
	87.15

	Underground concreting
	ml
	32.24

	Surface works
	mc
	279.86

	Underground injections
	ml
	76.00

	Downstream section of vane chamber
	
	

	Surface works
	mc
	3.77

	Underground injections
	ml
	28.00

	Installations in the drain gallery
	
	

	Dismantling installations
	ml
	112.00

	Final dismantling - water installations
	ml
	112.00

	Final dismantling - compressed air installations
	ml
	112.00

	Final dismantling - electrical installations
	ml
	112.00

	CF lines - dismantling + reassembly on the raft
	ml
	82.00

	CF lines - final dismantling
	ml
	82.00

	Compressed air installations - operation
	ml
	812.00

	Ventilation installations - operation
	ml
	395.58

	Electricity consumption
	kW
	2,972.86

	35. FILLING AND CONSOLIDATION INJECTIONS UNDERGROUND
	
	

	Drilling and injections. Underground works
	ml
	485.68

	Drilling and injections. Surface works
	ml
	493.19

	Drainage drilling. Underground works
	ml
	20

	Drainage drilling. Surface works
	ml
	20

	Filling and consolidation injections underground
	ml
	124

	36. FILLING INJECTIONS AROUND THE UPSTREAM LINING OF THE WET SHAFT VALVE CHAMBER
	
	

	Underground injections
	tone
	14

	Underground injections - surface
	tone
	14

	37. BOREHOLES AND VALVE CHAMBER INJECTIONS
	
	

	Drilling and grouting - underground works
	m
	500

	Drilling and grouting - surface works
	m
	500

	38. SEALING OF THE FOUNDATION GROUND
	
	

	Sealing injections in the diversion gallery
	ml
	500.00

	Surface works with an underground overlay
	ml
	500.00

	Drainage boreholes - underground works
	m
	230.00

	39. WORKS PROPOSED IN THE EXPERTISE
	
	

	Filling concrete caverns + restoration of concrete curbs + upstream face cleaning
	mc
	500.00

	Protection of the sliding area on the right slope - Geobrugg system (Tecco system net + anchors)
	mp
	400.00

	40. AMC ASSEMBLY
	
	

	Execution of the fundamental leveling benchmark
	buc.
	1

	Mounting a microtriangulation topo marker
	buc.
	14

	Installation of concrete leveling topo marks
	buc.
	57

	Fitting a micro-triangulation mole on the mask
	buc.
	40

	Execution of drilled micro-triangulation pilaster
	buc.
	5

	Execution of a 10 m vertical pile driver
	buc.
	12

	Mounting of level transducer with level translator
	buc.
	4

	Hydrogeological drilling
	buc.
	10

	Mounting of the parament
	m
	84

	Installation of interstitial pressure cells
	buc.
	7

	Installation of telepiezometers
	buc.
	11

	Weather station installation
	buc.
	1

	Installation of data acquisition system Cornereva
	buc.
	1

	Installation of data acquisition system extension Herculane
	buc.
	1

	Installation of a data acquisition system for the skimmer
	buc.
	1

	Bollards on the right slope
	buc.
	12

	Inclinometer drilling on right slope
	buc.
	4

	a. Machinery, technological and functional equipment requiring assembly
	
	

	Leveling pin with vertical axis
	buc.
	70

	Microtriangulation topo
	buc.
	14

	Micro-triangulation topo marker (aiming mark)
	buc.
	40

	Forced centering assembly
	buc.
	5

	Hydrometric gauge
	
	84

	Interstitial pressure cells
	buc.
	14

	Telepiezometers
	buc.
	11

	Weather station
	buc.
	1

	System for determining the level in the spillway
	buc.
	4

	Data Acquisition System UCC Cornereva
	buc.
	1

	UCC Herculane data acquisition system extension
	buc.
	1

	3 m inclinom tube
	buc.
	40

	MAIN ADDUCTION

	1. CORNEREVA OUTLET - CONSTRUCTIONS
	
	

	Embankments
	mc
	89

	Concrete
	mc
	218

	Grouting
	mc
	47

	2. INTAKE FRONT CORNEREVA SECTION 2.8m
	
	

	Concrete section type A
	ml
	184

	Preparation and transport of concrete section type A
	ml
	184

	Concrete section type B
	ml
	92

	Preparation and transport of concrete section type B
	ml
	92

	Concrete section type C
	ml
	42

	Preparation and transport of concrete section type C
	ml
	42

	Concrete section type D
	ml
	172

	Preparation and transport of concrete section type D
	ml
	172

	Concrete section type DS
	ml
	10

	Preparation and transport of concrete section type DS
	ml
	10

	Double concrete gap
	ml
	60

	Preparation and transportation of double concrete
	ml
	60

	Installing prefabricated floor slab
	ml
	276

	Installing prefabricated floor slab. Surface works
	ml
	280

	Procurement of type I floor slab
	ml
	125

	Procurement of type II floor slab
	ml
	190

	CF dismantling and reassembly lines on prefabricated floor slab
	ml
	276

	CF double final dismantling lines
	buc
	1

	CFI lines final dismantling
	ml
	826

	Reinforcement injections
	ml
	457.81

	Filling injections
	ml
	512.33

	Concrete section type A-
	ml
	119

	Concrete section type B-
	ml
	120

	Concrete section type C-
	ml
	110

	Concrete section type D-
	ml
	101

	Concreting section type DS-
	ml
	10

	Double concrete gap-
	ml
	60

	Installation of prefabricated floor slab
	ml
	276

	Consolidation injections
	ml
	488

	Filling injections-
	ml
	648

	3. FRONT OUTLET CORNEREVA DOWN-CONNECTOR
	
	

	Concreting downpipe connection
	ml
	5

	Preparation and transport of downpipe concrete
	ml
	5

	4. INTAKE FRONT CORNEREVA SECTION 2.4m  
	
	

	CONCRETING RING SECTION TYPE A1
	ml
	170.01

	MOUNTING PREFABRICATED RAFT TYPE I
	ml
	470

	PREPARATION AND TRANSPORT CONCRETE RING TYPE 1
	ml
	170

	PROCURMENT OF PREFABRICATED FLOOR SLAB TYPE I
	ml
	470

	INSTALLMENT OF PREFABRICATED TYPE I FLOOR SLAB - SURFACE WORK
	ml
	470

	CONCRETING RING SECTION TYPE 2
	ml
	60

	MOUNTING PREFABRICATED RAFT TYPE I
	ml
	60

	CONCRETE PREP AND TRANSP RING TYPE 2
	ml
	60

	INSTALLATION OF IN-RADIERS PREF.TYPE I-SURFACE WORKS
	ml
	60

	CONCRETING RING SECTION TYPE 3
	ml
	162

	MOUNTING PREFABRICATED RAFT TYPE II
	ml
	29.82

	PREP AND TRANSP CONCRETE RING TYPE 3
	ml
	162

	PROCUREMENT PREFABRICATED RAFT TYPE II
	ml
	34.02

	INSTALLATION OF IN-FLOOR PREF.TYPE II - SURFACE WORK
	ml
	28.18

	CONCRETING RING SECTION TYPE 4
	ml
	356

	CONCRETE PREP AND TRANSP RING TYPE 4
	ml
	356

	PROCUREMENT PREFABRICATED RAFT TYPE II
	ml
	82

	TYPE 5a SECTION TYPE 5a
	ml
	226

	MOUNTING PREFABRICATED RAFT TYPE II
	ml
	207

	PREP AND TRANSP CONCRETE INEL TYPE 5a
	ml
	226

	INSTALLATION OF IN-FLOOR PREF.TYPE II - SURFACE WORK
	ml
	207

	TYPE 5b SECTION TYPE 5b
	ml
	5

	MOUNTING PREFABRICATED RAFT TYPE II
	ml
	5

	PREP AND TRANSP CONCRETE INEL TYPE 5b
	ml
	5

	PROCUREMENT PREFABRICATED RAFT TYPE II
	ml
	5

	INSTALLATION OF IN-FLOOR PREF.TYPE II - SURFACE WORK
	ml
	5

	DOUBLE CONCRETE GAP
	ml
	77.6

	DIF.PREP.AND TRANSP.BET.DOUBLE
	ml
	179

	DOUBLE MOUNT CF LINES
	Buc
	5

	DEM.AND REM.CF LINES ON CONCRETE
	ml
	80.99

	LINES CF DOUBLE END DEM.LINES
	Buc
	5

	CFI LINES FINAL DISMOUNT
	ml
	2174

	FILLER INJECTIONS
	ml
	2174

	CONSOLIDATION INJECTIONS
	ml
	2174

	EXCAVATIONS SECTION TYPE 5B
	ml
	5

	SUPPORT FOR SEC.SEC.TYPE 5B
	ml
	5

	CONCRETING SECTION TYPE 1
	ml
	180

	CONCRETING SECT.TYPE 2
	ml
	60

	CONCRETING SECTION TYPE 3
	ml
	160

	CONCRETING SECTION TYPE 4
	ml
	120

	CONCRETING SECTION TYPE 5A
	ml
	520

	CONCRETING SECTION TYPE 5B
	ml
	20

	DOUBLE CONCRETE GAP
	ml
	300

	FILLER INJECTIONS
	ml
	2250

	CONSOLIDATION INJECTIONS
	ml
	2250

	5. INTAKE FRONT AUXILIARY INSTALLATIONS
	
	

	COMPRESSED AIR SYSTEM - CONCRETING
	ml
	1013

	WET DRILLING SYSTEM - CONCRETING
	ml
	2710

	DEWATERING SYSTEM - CONCRETING
	ml
	1455

	ELECTRICAL SYSTEM FOR LIGHTING AND POWER - INSTALLATION FOR CONCRETING
	ml
	1455

	ELECTRICAL SYSTEM FOR LIGHTING AND POWER - REMOVAL AFTER CONCRETING
	ml
	1525

	COMPRESSED AIR SYSTEM - FINAL DISMANTLING
	ml
	3000

	WET DRILLING SYSTEM - FINAL DISMANTLING
	ml
	3000

	DEWATERING SYSTEM - FINAL DISMANTLING
	ml
	3000

	VENTILATION SYSTEM - FINAL DISMANTLING
	ml
	0

	ELECTRICAL SYSTEM FOR LIGHTING AND POWER - FINAL DISMANTLING
	ml
	3000

	6. BOLVAȘNIȚA I UPSTREAM SECTION 2,8 m
	
	

	Concreting Type A Section
	ml
	88

	Preparation and Transportation of Concrete for Type A Section
	ml
	88

	Concreting Type B Section
	ml
	80

	Preparation and Transportation of Concrete for Type B Section
	ml
	80

	Concreting Type C Section
	ml
	62

	Preparation and Transportation of Concrete for Type C Section
	ml
	62

	Concreting Type D Section
	ml
	60

	Preparation and Transportation of Concrete for Type D Section
	ml
	60

	Concreting Type DS Section
	ml
	10

	Preparation and Transportation of Concrete for Type DS Section
	ml
	10

	Installation of Prefabricated Floor
	ml
	225

	Installation of Prefabricated Floor for Surface Works
	ml
	65

	Procurement of Prefabricated Type I
	ml
	8

	Procurement of Prefabricated Type II
	ml
	57

	Filling Injections
	ml
	300

	Installation of Railway Tracks
	ml
	241

	Dismantling and Remounting of Railway Tracks on Prefabricated Floor
	ml
	225

	Consolidation Injections
	ml
	300

	Final Dismantling of Railway Tracks
	ml
	300

	Concreting Type A Section
	ml
	88

	Concreting Type B Section
	ml
	80

	Concreting Type C Section
	ml
	62

	Concreting Type D Section
	ml
	60

	Concreting Type DS Section
	ml
	10

	Installation of Prefabricated Floor
	ml
	225

	Filling Injections
	ml
	300

	Consolidation Injections
	ml
	300

	7. BOLVAȘNIȚA I UPSTREAM ASCENDING SECTION
	
	

	CONCRETING OF ASCENDING CONNECTION
	ml
	60

	8. BOLVAȘNIȚA I UPSTREAM SECTION 2.4 m
	
	

	Concreting Ring Section Type A1
	ml
	52

	Preparation and Transport of Concrete for Ring Type 1
	ml
	52

	Concreting Ring Section Type 3
	ml
	126

	Preparation and Transport of Concrete for Ring Type 3
	ml
	126

	Concreting Ring Section Type 4
	ml
	212

	Installation of Prefabricated Raft Type II
	ml
	229.84

	Preparation and Transport of Concrete for Ring Type 4
	ml
	319

	Procurement of Prefabricated Raft Type II
	ml
	27.87

	Installation of Prefabricated Raft Type II - Surface Works
	ml
	214.63

	Concreting Ring Section Type 5a
	ml
	41

	Installation of Prefabricated Raft Type II
	ml
	323

	Concreting Ring Section Type 5a
	ml
	41

	Installation of Prefabricated Raft Type II
	ml
	323

	Installation of Prefabricated Raft Type II - Surface Works
	ml
	323

	Concreting Ring Section Type 5b
	ml
	7

	Installation of Prefabricated Raft Type II
	ml
	7

	Preparation and Transport of Concrete for Ring Type 5b
	ml
	7

	Procurement of Prefabricated Raft Type II
	ml
	7

	Installation of Prefabricated Raft Type II - Surface Works
	ml
	7

	Double Concrete Difference
	ml
	300

	Preparation and Transport of Double Concrete
	ml
	300

	CF Lines Installation Double
	Buc
	5

	CF Lines Dismantling and Reassembly on Concrete
	ml
	1105

	CF Lines Final Dismantling Double
	Buc
	5

	CFI Lines Final Dismantling
	ml
	2080

	Filling Injections
	ml
	2080

	Consolidation Injections
	ml
	2080

	Concreting Section Type A1
	ml
	52

	Concreting Section Type 3
	ml
	126

	Concreting Section Type 4
	ml
	258

	Concreting Section Type 5A
	ml
	8

	Concreting Section Type 5B
	ml
	7

	Double Concrete Difference
	ml
	300

	Filling Injections
	ml
	2080

	Consolidation Injections
	ml
	2080

	9. BOLVAŞNIŢA I UPSTREAM FRONT – AUXILIARY INSTALLATIONS
	
	

	Compressed Air Installation - Concreting
	ml
	862

	Wet Drilling Installation - Concreting
	ml
	940

	Electrical Installation for Lighting and Power - Dismantling for Concreting
	ml
	940

	Electrical Installation for Lighting and Power - Reinstallation after Concreting
	ml
	940

	Compressed Air Installation - Final Dismantling
	ml
	3135

	Wet Drilling Installation - Final Dismantling
	ml
	3135

	Ventilation Installation - Final Dismantling
	ml
	2855

	Electrical Installation for Lighting and Power - Final Dismantling
	ml
	3135

	10. Bolvașnița I Downstream Front Section 2.8m
	
	

	Concreting Section Type C
	ml
	30

	Preparation and Transport of Concrete for Section Type C
	ml
	30

	Concreting Section Type D
	ml
	131

	Preparation and Transport of Concrete for Section Type D
	ml
	131

	Installation of Prefabricated Base Slab
	ml
	70

	Installation of Prefabricated Base Slab - Surface Works
	ml
	70

	Procurement of Base Slab Type I
	ml
	30

	Procurement of Base Slab Type II
	ml
	40

	CF Lines Dismantling and Reinstallation on Prefabricated Base Slab
	ml
	70

	Final Dismantling of CFI Lines
	ml
	300

	Filling Injections
	ml
	47

	Concreting Section Type C
	ml
	30

	Concreting Section Type D
	ml
	196

	Installation of Prefabricated Base Slab
	ml
	300

	Filling Injections
	ml
	127

	Concreting Section Type C
	ml
	30

	Preparation and Transport of Concrete for Section Type C
	ml
	30

	Concreting Section Type D
	ml
	131

	Preparation and Transport of Concrete for Section Type D
	ml
	131

	Installation of Prefabricated Base Slab
	ml
	70

	Concreting Section Type C
	ml
	30

	Preparation and Transport of Concrete for Section Type C
	ml
	30

	Concreting Section Type D
	ml
	131

	Preparation and Transport of Concrete for Section Type D
	ml
	131

	Installation of Prefabricated Base Slab
	ml
	70

	Installation of Prefabricated Base Slab - Surface Works
	ml
	70

	Procurement of Base Slab Type I
	ml
	30

	Procurement of Base Slab Type II
	ml
	40

	CF Lines Dismantling and Reinstallation on Prefabricated Base Slab
	ml
	70

	Final Dismantling of CFI Lines
	ml
	300

	Filling Injections
	ml
	47

	Concreting Section Type C
	ml
	30

	Concreting Section Type D
	ml
	196

	Installation of Prefabricated Base Slab
	ml
	300

	Filling Injections
	ml
	127

	11. BOLVAȘNIȚA I DOWNSTREAM FRONT SECTION 2.4m
	
	

	INSTALLATION OF PRECAST BASE TYPE I
	ml
	52

	INSTALLATION OF PRECAST BASE TYPE I - SURFACE WORKS
	ml
	52

	INSTALLATION OF PRECAST BASE TYPE II
	ml
	71

	INSTALLATION OF PRECAST BASE TYPE II - SURFACE WORKS
	ml
	70.8

	PREPARATION AND TRANSPORT OF CONCRETE FOR RING TYPE 4
	ml
	0.01

	PROCUREMENT OF PRECAST BASE TYPE II
	ml
	81

	CONCRETE POURING FOR RING SECTION TYPE 5a
	ml
	4

	INSTALLATION OF PRECAST BASE TYPE II
	ml
	54

	PREPARATION AND TRANSPORT OF CONCRETE FOR RING TYPE 5a
	ml
	4

	PROCUREMENT OF PRECAST BASE TYPE II
	ml
	54

	INSTALLATION OF PRECAST BASE TYPE II - SURFACE WORKS
	ml
	54

	DOUBLE CONCRETE DIFFERENCE
	ml
	80

	DIFFERENCE PREPARATION AND TRANSPORT OF DOUBLE CONCRETE
	ml
	80

	CF LINES FINAL DISASSEMBLY
	Buc
	2

	CFI LINES FINAL DISASSEMBLY
	ml
	1107

	CONSOLIDATION INJECTIONS
	ml
	37

	CONSOLIDATION INJECTIONS - COMPRESSOR HOURS
	ml
	37

	INSTALLATION OF PRECAST BASE TYPE I
	ml
	52

	INSTALLATION OF PRECAST BASE TYPE I - SURFACE WORKS
	ml
	52

	INSTALLATION OF PRECAST BASE TYPE II
	ml
	71

	INSTALLATION OF PRECAST BASE TYPE II - SURFACE WORKS
	ml
	70.8

	PREPARATION AND TRANSPORT OF CONCRETE FOR RING TYPE 4
	ml
	0.01

	PROCUREMENT OF PRECAST BASE TYPE II
	ml
	81

	CONCRETE POURING FOR RING SECTION TYPE 5a
	ml
	4

	INSTALLATION OF PRECAST BASE TYPE II
	ml
	54

	PREPARATION AND TRANSPORT OF CONCRETE FOR RING TYPE 5a
	ml
	4

	INSTALLATION OF PRECAST BASE TYPE I
	ml
	52

	INSTALLATION OF PRECAST BASE TYPE I - SURFACE WORKS
	ml
	52

	INSTALLATION OF PRECAST BASE TYPE II
	ml
	71

	INSTALLATION OF PRECAST BASE TYPE II - SURFACE WORKS
	ml
	70.8

	PREPARATION AND TRANSPORT OF CONCRETE FOR RING TYPE 4
	ml
	0.01

	PROCUREMENT OF PRECAST BASE TYPE II
	ml
	81

	CONCRETE POURING FOR RING SECTION TYPE 5a
	ml
	4

	INSTALLATION OF PRECAST BASE TYPE II
	ml
	54

	PREPARATION AND TRANSPORT OF CONCRETE FOR RING TYPE 5a
	ml
	4

	PROCUREMENT OF PRECAST BASE TYPE II
	ml
	54

	INSTALLATION OF PRECAST BASE TYPE II - SURFACE WORKS
	ml
	54

	DOUBLE CONCRETE DIFFERENCE
	ml
	80

	DIFFERENCE PREPARATION AND TRANSPORT OF DOUBLE CONCRETE
	ml
	80

	CF LINES FINAL DISASSEMBLY
	Buc
	2

	CFI LINES FINAL DISASSEMBLY
	ml
	1107

	CONSOLIDATION INJECTIONS
	ml
	37

	12. BOLVAȘNIȚA I DOWNSTREAM FRONT AUXILIARY INSTALLATIONS
	
	

	COMPRESSED AIR INST. FINAL DISMANTLING
	ml
	2156

	WET DRILLING INST. FINAL DISMANTLING
	ml
	2156

	DEWATERING INST. FINAL DISMANTLING
	ml
	2156

	VENTILATION INST. FINAL DISMANTLING
	ml
	2041

	LIGHTING AND POWER INST. FINAL DISMANTLING
	ml
	2156

	DEWATERING INST. OPERATION
	ml
	223

	13. BOLVAŞNIŢA II UPSTREAM SECTION 2.8m
	
	

	Filling injections
	ml
	37

	14. UPSTREAM BOLVAŞNIŢA II FRONT ASCENDING CONNECTION
	
	

	CONCRETING ASCENDING CONNECTION
	ml
	4.46

	PREP.AND TRANS.CONCRETE ASCENDING CONNECTION
	ml
	0.57

	15. BOLVAȘNIȚA II UPSTREAM SECTION 2.4m
	
	

	CFI LINES FINAL DISMANTLING
	ml
	764

	FILLING INJECTIONS
	ml
	31

	16. BOLVAŞNIŢA II UPSTREAM FRONT AUXILIARY INSTALLATIONS
	
	

	COMPRESSED AIR SYSTEM. FINAL DISMANTLING
	ml
	2168

	WET DRILLING SYSTEM. FINAL DISMANTLING
	ml
	2168

	ELECTRICAL SYSTEM FOR LIGHTING AND POWER. FINAL DISMANTLING
	ml
	2168

	17. DOWNSTREAM BOLVAŞNIŢA II FRONT SECTION 2.8m
	
	

	PREPARATION AND TRANSPORTATION OF CONCRETE FOR SECTION TYPE A
	ml
	10

	DOUBLE CONCRETE DIFFERENCE
	ml
	60

	DOUBLE PREPARATION AND TRANSPORTATION OF CONCRETE
	ml
	60

	CONSOLIDATION INJECTIONS
	ml
	55

	FINAL DISMANTLING OF CFI LINES
	ml
	637

	150M AREA CONCRETING
	ml
	150

	PREPARATION AND TRANSPORTATION OF SURFACE CONCRETE
	ml
	150

	18. FRONT BOLVAŞNIŢA II DOWNSTREAM SECTION 2.4m
	
	

	DOUBLE CONCRETE DIFFERENCE
	ml
	120

	DOUBLE PREP AND TRANSPORT OF CONCRETE
	ml
	120

	FINAL DISMANTLING OF CFI LINES
	ml
	823

	FILLING INJECTIONS
	ml
	0.25

	CONSOLIDATION INJECTIONS
	ml
	693

	CONCRETE POURING SECTION TYPE 5A
	ml
	4

	CONCRETE POURING SECTION TYPE 5B
	ml
	5

	FILLING INJECTIONS
	ml
	398

	CONSOLIDATION INJECTIONS
	ml
	830

	19. FRONT BOLVAŞNIŢA II DOWNSTREAM AUXILIARY INSTALLATIONS
	
	

	COMPRESSED AIR INSTALLATION.CONCRETING
	ml
	3

	WET DRILLING INSTALLATION.CONCRETING
	ml
	3

	DEWATERING INSTALLATION.CONCRETING
	ml
	3

	LIGHTING AND POWER INSTALLATION.DISASSEMBLY FOR CONCRETING
	ml
	3

	LIGHTING AND POWER INSTALLATION.REASSEMBLY AFTER CONCRETING
	ml
	42

	COMPRESSED AIR INSTALLATION.FINAL DISASSEMBLY
	ml
	1500

	WET DRILLING INSTALLATION.FINAL DISASSEMBLY
	ml
	1500

	DEWATERING INSTALLATION.FINAL DISASSEMBLY
	ml
	2192

	LIGHTING AND POWER INSTALLATION.FINAL DISASSEMBLY
	ml
	1500

	20. SURGE CHAMBER FRONT SECTION 2,4m
	
	

	CONCRETING SECTION TYPE A1
	ml
	60.48

	INSTALLING PRECAST BASE TYPE I
	ml
	101.00

	PREPARATION AND TRANSPORT OF CONCRETE TYPE 1
	ml
	38.00

	INSTALLING PRECAST BASE TYPE I - SURFACE WORKS
	ml
	101.00

	CONCRETING SECTION TYPE 4
	ml
	10.00

	INSTALLING PRECAST BASE TYPE II
	ml
	50.00

	PREPARATION AND TRANSPORT OF CONCRETE TYPE 4
	ml
	10.00

	INSTALLING PRECAST BASE TYPE II - SURFACE WORKS
	ml
	50.00

	INSTALLING PRECAST BASE TYPE II - SURFACE WORKS
	ml
	50.00

	INSTALLING PRECAST BASE TYPE II
	ml
	24.00

	PROCUREMENT OF PRECAST BASE TYPE II
	ml
	24.00

	CF LINES DISASSEMBLY AND REASSEMBLY ON CONCRETE
	ml
	437.00

	CFI LINES FINAL DISASSEMBLY
	ml
	2,074.00

	FILLING INJECTIONS
	ml
	1,647.00

	CONSOLIDATION INJECTIONS
	ml
	2,074.00

	CONCRETING SECTION TYPE 3
	ml
	118.99

	CONCRETING SECTION TYPE 4
	ml
	61.00

	DOUBLE CONCRETE DIFFERENCE
	ml
	300.00

	FILLING INJECTIONS
	ml
	1,647.00

	CONSOLIDATION INJECTIONS
	ml
	2,074.00

	21. ARMORED GALLERY SURGE CHAMBER FRONT
	
	

	CONCRETING SECTION TYPE 1
	ml
	10

	PREP AND TRANSP CONC. TYPE 1
	ml
	10

	CONCRETING SECTION TYPE 2
	ml
	30

	PREP AND TRANSP CONC. TYPE 2
	ml
	30

	CONCRETING SECTION TYPE 3
	ml
	20

	PREP AND TRANSP CONC. TYPE 3
	ml
	20

	CONCRETING SECTION TYPE 4
	ml
	20

	PREP AND TRANSP CONC. TYPE 4
	ml
	20

	CONCRETING SECTION TYPE 2.80
	ml
	20

	PREP AND TRANSP CONC. TYPE 2.80
	ml
	20

	INSTALLATION OF CF LINES
	ml
	89

	FINAL DISMANTLING OF CFI LINES
	ml
	120

	FILLING INJECTIONS
	ml
	120

	CONSOLIDATION INJECTIONS
	ml
	120

	CONCRETING SECTION TYPE 5a
	ml
	10

	PREPARATION AND TRANSPORT OF CONCRETE TYPE 5a
	ml
	10

	CONCRETING SECTION TYPE 5b
	ml
	10

	PREPARATION AND TRANSPORT OF CONCRETE TYPE 5b
	ml
	10

	CONCRETING SECTION TYPE 1-
	ml
	10

	CONCRETING SECTION TYPE 2-
	ml
	30

	CONCRETING SECTION TYPE 3-
	ml
	20

	CONCRETING SECTION TYPE 4-
	ml
	20

	CONCRETING SECTION TYPE 2.80-
	ml
	20

	FILLING INJECTIONS
	ml
	120

	CONSOLIDATION INJECTIONS
	ml
	120

	CONCRETING SECTION TYPE 5a
	ml
	10

	CONCRETING SECTION TYPE 5b
	ml
	10

	22. SURGE CHAMBER FRONT INSTALLATIONS
	
	

	COMPRESSED AIR INSTALLATION. CONCRETING
	m
	88

	WET DRILLING INSTALLATION. CONCRETING
	m
	88

	ELECTRICAL INSTALLATION FOR LIGHTING AND POWER. DISMANTLING FOR CONCRETING
	m
	88

	ELECTRICAL INSTALLATION FOR LIGHTING AND POWER. REASSEMBLY AFTER CONCRETING
	m
	88

	COMPRESSED AIR INSTALLATION. FINAL DISMANTLING
	m
	2100

	WET DRILLING INSTALLATION. FINAL DISMANTLING
	m
	2100

	VENTILATION INSTALLATION. FINAL DISMANTLING
	m
	2100

	ELECTRICAL INSTALLATION FOR LIGHTING AND POWER. FINAL DISMANTLING
	m
	2100

	23. TECHNOLOGICAL PLATFORM BUTTERFLY VALVE CHAMBER HERCULANE
	
	

	CULVERTS RECONSTRUCTION
	buc
	5

	24. UNDERGROUND AND SURFACE ELECTRICAL LIGHTING
	
	

	Underground Lighting
	
	

	INST. LIGHTING INTAKE FRONT CORNEREVA + FRONT BOLVAȘNIȚA I UPSTREAM
	Kw
	63.65

	Platform Lighting
	
	

	INST. LIGHTING PLATFORM FRONT BOLVAȘNIȚA I
	Kw
	20.83

	INST. LIGHTING PLATFORM FRONT BOLVAȘNIȚA II
	Kw
	3370.36

	INST. LIGHTING PLATFORM FRONT SURGE CHAMBER
	Kw
	15241.96

	25. INTAKE VALVE CHAMBER
	
	

	a. CONSTRUCTIONS
	
	

	EMBANKMENTS
	mc
	113

	INFRASTRUCTURE
	mc
	85.5

	SUPERSTRUCTURE
	mc
	138.8

	METAL FABRICATIONS
	T
	1.13

	b. ARCHITECTURE
	
	

	MASONRY
	MC
	116

	PLASTERWORK
	mp
	1630

	ROOF
	MP
	167

	CARPENTRY
	MP
	102

	FLOORING + THERMAL INSULATION UNDER THE SLAB
	MP
	343

	RAILINGS
	MP
	39

	SIDEWALK AND DRAINAGE CHANNELS
	MP
	16.8

	c. EXTERNAL ARRANGEMENTS
	
	

	ROAD WORKS
	MP
	425

	LANDSCAPING AND PLANTING WORKS
	MP
	430

	FENCING WORKS
	ML
	106

	26. LINING FOR THE PENSTOCK
	
	

	Lining in Cornereva Intake Area
	to
	100

	Lining for Bolvașnița I
	to
	96,4

	Lining for Bolvașnița II
	to
	114

	Front Surge Chamber
	to
	101,4

	27. PENSTOCK CONSTRUCTION
	
	

	a. PLATF. VALVE CHAMBER INTAKE – SHAFT      
	
	

	EMBANKMENTS
	mc
	8,36

	SLOPE PROTECTION
	mp
	1300

	PILOT DRILLING SHAFT VALVE CHAMBER AT INTAKE
	buc
	0,48

	b. VALVE CHAMBER SHAFT - CONSTRUCTION
	
	

	CONCRETE POURING WELL PHASE I
	m
	36

	CONCRETE POURING WELL PHASE I - SURFACE WORKS
	m
	36

	c. VALVE CHAMBER SHAFT – ROCK CONSOLIDATION FOR WELL EXCAVATION
	
	

	DRILLINGS AND INJECTIONS
	m
	167,53

	VALVE CHAMBER WELL - INSTALLATIONS
	
	

	ELECTRICAL INSTALLATIONS - ASSEMBLY
	m
	43,7

	COMPRESSED AIR - CONCRETING
	m
	43,7

	WET DRILLING - CONCRETING
	m
	43,7

	ELECTRICAL INSTALLATIONS - DISMANTLING FOR CONCRETING
	m
	43,7

	ELECTRICAL INSTALLATIONS - REASSEMBLY AFTER CONCRETING
	m
	43,7

	VENTILATION INSTALLATIONS - CONCRETING
	m
	43,7

	COMPRESSED AIR INSTALLATIONS - FINAL DISMANTLING
	m
	43,7

	WET DRILLING - FINAL DISMANTLING
	m
	43,7

	ELECTRICAL INSTALLATIONS - FINAL DISMANTLING
	m
	43,7

	AUXILIARY VENTILATION INSTALLATIONS - FINAL DISMANTLING
	m
	43,7

	d. ACCESS TUBE BOLVAŞNIŢA I – SEALING PLUG
	
	

	GALLERY SECTION PORTAL-EXCAVATION
	mc
	69

	GALLERY SECTION PORTAL-CONCRETING
	mc
	94,5

	GALLERY SECTION PORTAL-PREPARATION AND TRANSPORT OF CONCRETE
	mc
	97,5

	SEALING PLUG-EXCAVATIONS AND CONCRETING
	mc
	250

	SEALING PLUG-SURFACE WORKS
	mc
	255

	FILLING INJECTIONS IN GALLERY AND SEALING PLUG
	tone
	18

	CONSOLIDATION INJECTIONS ON THE SEALING PLUG
	tone
	9,6

	CFI LINES INSTALLATION
	m
	30

	CFI LINES FINAL DISMANTLING
	m
	60

	e. ACCESS TUBE BOLVAŞNIŢA II – SEALING PLUG
	
	

	Portal gallery section-excavation
	mc
	296

	Portal gallery section-concreting
	mc
	115

	Portal gallery section-preparation and concrete transportation
	mc
	107

	Sealing plug-excavations and concreting
	mc
	370

	Sealing plug-surface works
	mc
	370

	Filling injections in gallery and sealing plug
	tone
	18

	Consolidation injections on the sealing plug
	tone
	7,7

	CFI lines installation
	m
	30

	CFI lines final dismantling
	m
	60

	f. WORKS FOR ENSURING PERMANENT ACCESS ON BOLVAŞNIŢA 1 ACCESS TUBE TO THE SEALING GATE
	
	

	Concrete-lined gallery section
	m
	387

	Concrete-lined gallery section, preparation + concrete transportation
	m
	387

	Gallery section foundation slab
	m
	213

	Gallery section foundation slab, preparation + concrete transportation
	m
	213

	Shotcrete gallery section
	m
	50

	Metal gate
	buc
	1

	Filling injections in gallery
	m
	387

	g. WORKS FOR ENSURING PERMANENT ACCESS ON BOLVAŞNIŢA 2 ACCESS TUBE TO THE SEALING GATE
	
	

	Concrete-lined gallery section
	m
	470

	Concrete-lined gallery section, preparation + transportation of concrete
	m
	470

	Gallery section foundation slab
	m
	167

	Gallery section foundation slab, preparation + transportation of concrete
	m
	167

	Shotcrete gallery section
	m
	50

	Metal gate
	buc
	1

	Filling injections in gallery
	m
	470

	h. REGULATORY DOCUMENTATION IN ACCORDANCE WITH SITE INSTRUCTIONS
	
	

	Additional Concrete for Section Type A and Type 5A
	mc
	787

	Preparation and Transport of Additional Concrete for Section Type 4 and Type 5A
	mc
	787

	Concrete Placement for Individual Niches
	buc
	220

	Preparation and Transport of Additional Concrete for Individual Niches
	buc
	220

	i. SEALED GATES
	
	

	Concrete Placement for Shielded Gallery
	m
	110

	Preparation and Transport of Concrete
	m
	110

	Upstream Intersection + Portal. Excavations
	mc
	900

	Sealed Gate + Concrete Portal
	mc
	119

	Preparation and Transport of Concrete
	mc
	320

	Restoration of Upstream Bypass Access
	mc
	250

	Restoration of Upstream Bypass Access
	mc
	255

	Filling Injection for Gallery and Sealed Gate
	t
	18

	Consolidation Injection for Gallery and Sealed Gate
	t
	78

	Intramural Injection for Gallery and Sealed Gate
	t
	14,3

	CFI Line Installation
	m
	60

	CFI Line Final Dismantling
	m
	60

	Injection Blanket
	buc
	1

	Concrete Placement for Shielded Gallery
	m
	100

	Preparation and Transport of Concrete
	m
	110

	Upstream Intersection + Portal. Excavations
	mc
	900

	Sealed Gate + Concrete Portal
	mc
	400

	Preparation and Transport of Concrete
	mc
	320

	Restoration of Upstream Bypass Access
	mc
	50

	Restoration of Upstream Bypass Access
	mc
	50

	Filling Injection for Gallery and Sealed Gate
	t
	18

	Consolidation Injection for Gallery and Sealed Gate
	t
	78

	Intramural Injection for Gallery and Sealed Gate
	t
	14,3

	CFI Line Installation
	m
	60

	CFI Line Final Dismantling
	m
	60

	Injection Blanket
	buc
	1

	j. PLATFORMS
	
	

	Excavations. Phase II
	mc
	620

	Concrete Placement for Shaft. Phase II
	mc
	570

	Concrete Placement for Shaft. Phase II
	mc
	570

	Injectations. Phase II
	m
	8

	Embankments for Platform BII
	mc
	2500

	Slope Protection for BII
	mp
	400

	Embankments for Platform BI
	mc
	2500

	Slope Protection for BI
	mp
	400

	k. MAIN ADDUCTION. INJECTIONS
	
	

	Filling Injections
	t
	66

	Consolidation Injections
	t
	90

	Injection Veil
	buc
	1

	l. MARKINGS AND FINISHES
	
	

	Hectometric Markings
	buc
	270

	Gallery Cleaning
	m
	12000

	Joint Seals
	m
	400

	Longitudinal Cracks
	m
	50

	Segregations
	mp
	100

	HERCULANEAN POWER STRUCTURE

	1. UPPER CHAMBER
	
	

	Concrete Placement for Upper Chamber
	mc
	103.49

	2. SHAFT SURGE CHAMBER
	
	

	Concrete Placement for Shaft
	ml
	22

	Surface Works
	ml
	32

	Shaft Injections
	ml
	50

	3. LOWER CHAMBER
	
	

	Excavations for Lower Chamber
	mc
	7

	Concrete Placement for Lower Chamber
	mc
	133

	Surface Works
	mc
	133

	Injections for Lower Chamber
	ml
	46

	4. PRESSURE PIPELINE - CONSTRUCTION   
	
	

	Slope Protection
	mp
	98.52

	Embankment Grassing
	mp
	2777.26

	5. PRESSURE GALLERY AND CONCRETE PLACEMENT
	
	

	Slope Stabilization
	mp
	100

	Concrete for Stabilization and Lining
	mc
	265.00

	Filling Injections
	ml
	21.70

	Consolidation Injections
	ml
	15.00

	6. SHAFT SURGE CHAMBER STRUCTURE – AUXILIARY INSTALLATIONS
	
	

	Electrical Lighting and Power Installation. Excavations
	m
	0.15

	Compressed Air Installation. Concrete Placement
	m
	59

	Wet Drilling Installation. Concrete Placement
	m
	59

	Electrical Lighting and Power Installation. Demolition for Concrete
	m
	59

	Electrical Lighting and Power Installation. Removal After Concrete
	m
	59

	Compressed Air Installation. Final Dismantling
	m
	79

	Wet Drilling Installation. Final Dismantling
	m
	79

	Electrical Lighting and Power Installation. Final Dismantling
	m
	79

	7. LOWER CHAMBER STRUCTURE – AUXILIARY SYSTEMS
	
	

	Compressed Air Installation. Concrete Placement
	m
	4

	Wet Drilling Installation. Concrete Placement
	m
	4

	Electrical Lighting and Power Installation. Demolition for Concrete
	m
	4

	Electrical Lighting and Power Installation. Removal After Concrete
	m
	4

	Ventilation Installation. Concrete Placement
	m
	4

	Compressed Air Installation. Final Dismantling
	m
	30

	Wet Drilling Installation. Final Dismantling
	m
	30

	Ventilation Installation. Final Dismantling
	m
	30

	Electrical Lighting and Power Installation. Final Dismantling
	m
	30

	8. TECHNICAL PLATFORM FOR VALVE CHAMBER – HERCULANE BALANCING STRUCTURE
	
	

	Embankment Protection
	mp
	200

	9. ANCHOR BLOCKS M1-M4
	
	

	Embankments for Massive Structures
	mc
	800.23

	Embankments for Saddles
	mc
	400.00

	Embankment Protection for Massive Structures
	mc
	700.00

	Embankment Protection for Saddles
	mp
	700.00

	Concrete Placement for Massive Structures
	mc
	980.09

	Concrete Placement for Saddles
	mc
	292.76

	10. ANCHOR BLOCKS M4-M7
	
	

	Embankment Protection for Massive Structures
	mc
	500.00

	Embankment Protection for Saddles
	mp
	700.00

	Concrete Placement for Massive Structures
	mc
	564.05

	Concrete Placement for Saddles
	mc
	337.02

	11. TORRENT MANAGEMENT FOR SECURING THE SPOIL HEAP AT THE VALVE CHAMBER
	
	

	Channel Over Spoil Heap. Earthworks
	mc
	835.00

	Channel Over Spoil Heap. Masonry
	mc
	350.00

	Channel Lining in the Pressure Pipeline Area
	mp
	755.00

	Loading Chamber + Concrete Pipe + Drainage Channel
	mc
	8.58

	12. EXCAVATION OF THE PRESSURE PIPELINE TRENCH
	
	

	Slope Protection for Trench
	mp
	1,460.00

	Concrete Placement for Trench
	mc
	535.00

	Concrete Placement for Saddles
	mc
	39.00

	Study Gallery. Concrete Placement
	mc
	82.50

	Study Gallery. Surface Works
	mc
	82.50

	Removal of Unstable Boulders - Rock
	mc
	150.00

	Dismantling and Reassembly of LEA Pole
	buc
	1.00

	13. POWER STRUCTURE – PIPELINE AND PRESSURE GALLERY
	
	

	Filling Injections for Pressure Gallery
	t
	128

	Consolidation Injections for Pressure Gallery
	t
	90

	Intramural Injections for Pressure Gallery
	t
	11.7

	Slope Protection for Trench
	mp
	1460

	Concrete Placement for Trench
	mc
	535

	Concrete Placement for Saddles
	mc
	200

	Removal of Boulders in the Area of the Pressure Pipeline - Left
	mc
	150

	Dismantling and Reassembly of Poles
	buc
	1

	Embankments for Surge chamber Platform
	mc
	2500

	Embankment Protection
	mp
	400

	Concrete Placement for Massive Structures
	mc
	300

	Anchor Blocks
	m
	1500

	14. AMC
	
	

	Installation of Fixed Teleclinometer
	buc.
	12

	Hydrogeological Drilling Execution
	buc.
	4

	Installation of Telepiezometer
	buc.
	4

	Execution of Metal Staircase
	buc.
	6

	15. CHAMBER VANE BUTTERFLY
	
	

	Embankments
	mc
	187

	Infrastructure
	mc
	152.7

	Superstructure
	mc
	82.1

	Prefabricated Elements
	mc
	8.8

	16. EXTERIOR ARRANGEMENTS
	 
	 

	GREEN SPACE WORKS AND PLANTING
	MP
	330

	FENCING WORKS
	MP
	230

	METAL FABRICATIONS
	ML
	78

	GREEN SPACE WORKS AND PLANTING
	T
	0,22

	17. WORKS INCLUDED IN THE EXPERTISE
	
	

	Clearing Torrent Route
	ml
	89,66 

	Dredging Torrent Route
	ml
	341,83 

	Water Diversion Drainage Channel. Embankments
	ml
	579,90

	Water Diversion Drainage Channel. Concrete Placement
	ml
	172,79 

	Water Diversion Deflector
	ml
	823,19 

	Rehabilitation of Metal Cover
	buc
	1.500,00 

	Butterfly CV Platform. Drainage Channel for Infiltration Water
	ml
	214,89 

	Clearing Torrent Route
	ml
	89,66 

	Dredging Torrent Route
	ml
	341,83 

	HERCULANE POWER PLANT

	Adaptation of the Construction Component to the Equipment Defined Theme
	m3
	13,00

	Concrete Placement for HA3 Installation
	m3
	141,00

	110kV Station - Construction

	Embankments
	mc
	204,00

	Concrete Works
	mc
	141,00

	Metal Fabrications
	tone
	24,30

	Prefabricated Cable Channels
	mc
	5,12

	Interior Road and Platform of the Station
	mp
	45,00

	Fencing
	m
	91,40



[bookmark: _Toc175845011]Work still to be carried out

a) [bookmark: _Hlk175149835]Belareca Fall
[bookmark: _Hlk175149858]The Belareca Falls are part of the Cerna-Belareca hydroelectric scheme. The Belareca Falls provides for the hydroelectric utilization of the flows from the main watershed - the Belareca River.
CONSTRUCTION PART
Water diversion

The diversion gallery is 100% completed and the plunge pooll is 100% completed. 
The following works are still to be executed:
· concreting the sealing plug;
· Grouting for the closing plug;
· Procurement of the metal cofferdam.
Dam fillings
The Cornereva dam is a reinforced concrete rockfill dam with a reinforced concrete mask with a crest elevation of 494.50 mdM. The total volume of fills in the body of the dam is 355.967 m3 .
The fills were made up to the 483.00 mdM elevation on December 31, 2012. After about 9- 10 years after the interruption of the works, subsidence of about 1.50 m has occurred. The current elevation of the crest varies between 480.60 mdM upstream and 481.75 mdM downstream. The remaining work to be executed is between these elevations and 494.50 mdM. The volume remaining to be executed is 46,740 cubic meters up to 491.50 mdM. The quantity of fills from 491.50 mdM to the crest is 5,817 m3 (see project "Crest development").
Due to the fact that it has been a very long time since the deposition of the backfill and the mask has not been completed, large voids of 1-2.0 m have appeared, which may jeopardize the stability of the dam. In these areas, which no longer have the bedding characteristics of the slabs that make up the caisson, the caisson can no longer be poured.
If urgent action is not taken, such areas will occur, possibly across the entire breadth of the upstream face. At present these caverns and areas of subsurface 2A material are found on the right bank in the upper half above 465.00 mdMN.
In areas where caverns have appeared, single-sized porous concrete will be filled.
Unstable precast will be removed and a survey of the affected area will be carried out prior to the start of the work.
Once the backfilling is completed, the facing prefabricated parts will be installed or poured porous concrete "curbs" (made of monogranular aggregates, with permeability similar to layer 2A -10-3 - 10-4 cm/sec, acting as a support for the mask).
These repairs will be carried out on relatively small areas, thus avoiding destabilization of neighboring areas, thus avoiding the slippage of the prefabricated elements already installed.
After the completion of these remedial works, it is possible to proceed to the completion of the fills up to the final level, according to the documentation " Hydroelectric development Cerna-Belareca.
Cornereva Dam.
Fills in the body of the dam" - April 2008 and Specification for the execution and monitoring 
                  of  the filling works at Cornereva dam.
When the works are resumed, according to the expert's recommendations, the upstream parament cleaning works will be carried out, i.e. clearing of vegetation and shrubs.
Dam hearth (plinth)
The thickness of the dam's hearth varies between 0.50 m and 1.30 m and its width was chosen to be 4.0 m. The main volumes of works necessary for the concreting of the dam's concrete dam concrete are as follows: Excavations for the hearth are about 95% completed,
with excavations remaining to be carried out in the connection areas on the two slopes.
The concreting of the dam will continue.

The concrete hearth will be realized according to the documentation "Cerna-Belareca Hydroelectric development. Cornereva Dam. Vatra dam - concreting" - August 2008.
The dam mask
The thickness of the mastic is variable depending on the hydraulic load to which it is subjected, i.e. 30 cm at elevation 491.50 mdM (at the base of the concrete wall at the crest) and 60 cm at the base (at elevation 449.25 mdM).
The slabs in the bed up to 455.00 mdM were concreted as well as 3 starting slabs on each slope, the volume of concrete placed for the dam's masking being 416.65 m3 . Right slope - slab dimension Ds7-8 = 468.16 mdM. Left slope - slab elevation DS15-16 = 473.14 mdM. The concreting of the dam will be continued up to the final elevation according to the documentation "Cerna-Belareca Hydroelectric developmen. Cornereva Dam. Masca dam - concreting" - May 2008.
It is mandatory, in the first phase, to continue with the concrete mask starting slabs, as well as the completion of the dam's glass on the right and left banks to stop the water from seeping down the slopes.
High-water drainer
The status of concreting works at the dam's high water spillway is as follows:
· Fast channel: fast channel - concreted tr. C2 - C12;
· the pitcher - unpitched;
· the spillway connection sections - 100% concreted;
· Lateral spillway - concrete work has been attacked to the underraier and the invert which is 100% complete;
· the works on the upstream spillway and upstream closure culvert have not yet commenced.
The concrete placement of the lateral spillway and the downstream jetties will be completed. The concreting of the lateral spillway will be done according to the documentation "Cerna-Belareca Hydroelectric development. Cornereva Dam. Field adaptation of the high water spillway in the lateral spillway solution". - August 2012 and "Cerna-Belareca Hydroelectric development. Cornereva Dam. Et II concreting. Lateral spillway." - December 2011.
The volume of concrete required to complete the high-water spillway (upstream area - lateral spillway, fast flow - section 13, downstream area - section 14) is 6090,00 cubic meters.
Right slope consolidation works
Work will be carried out to strengthen the right slope.
The slope consolidation works will be carried out according to the documentation "Cerna-Belareca Hydroelectric developmen. Cornereva Dam. Right slope drainage system above 494,50 mdM". - October 2011 and the documentation "Cerna-Belareca Hydroelectric development. Cornereva Dam. Consolidation of the right slope above 494.50 mdM". - November 2012.
The drainage system of the right slope above elevation 494.50 consists of two types of gullies for the collection and drainage of rainwater.
Works are planned to catch and drain the spring at 543.00 mdM elevation, including: a collector drainage ditch, an outlet ditch, which flows into the contour channel.
Adjacent to the support and reinforcement system described above, in the 2012 documentation, a battery of 10 horizontal boreholes was foreseen with outlets in the gully system detailed in the project "Drainage system on the right slope above 494.50 mdM",
prepared in October 2011.

According to the expert's recommendations, protection will be made with pre-stressed high- strength netting and self-drilling anchors with a Geobrugg system (Tecco system).
Sealing Veil
The situation of drilling and injection works as at 31.12.2020 is as follows:
· riverbed area - the originally planned works were completed (4,460 m) and additional works to complete the crest (3,410 m) were started (1,372 m);
· slopes area - above the elevation 465.00 mdM, 2,704 m of consolidation injections were executed. The total volume of drilling and grouting works is 8,536 m.
Drilling and grouting works will be finalized according to the execution detail documentation "Sealing veil. Closure in slope", "Sealing veil bed area. Completion injections".
Bottom Emptying
On 31.12.2020 the physical state of works is as follows:
· the section upstream of the valve chamber - excavated and protected in its entirety (excluding the area of the 37 m long pressurized armored tunnel);
· the section downstream of the valve chamber - excavated and concreted in its entirety;
· the downstream section shared with the diversion - excavated and concreted in its entirety (excluding the concreting of the jetty).
Bottom outlet valve chamber
The state of works on the valve chamber is as follows:
· infrastructure excavations - 100% completed;
· infrastructure concreting - untouched;
· superstructure excavation - excavation executed in its entirety;
· concrete superstructure - vault - 100% concrete;
· cylindrical area - concreted a 2.8 m by 9.55 m ring (29.3%).
The 209.0 m long access gallery to the valve chamber is excavated and fully concreted.
INSTALLATIONS PART
The installations related to the dam (crest lighting) and the bottom outlet sluice gate chamber (ventilation and electrical), whose realization solutions have been presented above, have not been started, but will be fully executed.
AMC SECTION
The table below shows the quantities of work remaining to be carried out from the designed time behavior monitoring system for the Cornereva dam.

[bookmark: _bookmark74]Table no. 19 AMC remaining to be executed at Cornereva Dam

	No. crt.
	Name
	Quantity
	UM

	1.
	Weather station
	1
	buc.

	2.
	Hydrometric gauge
	84
	m

	3.
	Water level translator
	1
	buc.

	4.
	Fundamental leveling landmark - RNF

	1,05
	buc.

	5.
	Leveling marks on the exhaust - RNe

	21
	buc.

	6.
	Micro-triang. bollards on crest and downstream berms - Rc/Rb
	14,16
	buc.

	7.
	Leveling marks on the microstrip terminals on the crest and the
on downstream berms - RNc/RNb
	17
	buc.

	8.
	Micro-triangulation rasters on mask - Rm
	40
	buc.

	9.
	Micro-triangulation pilasters - P
	4,95
	buc.

	10.
	Vertical Device for Tasing - DVT
	3122
	pcs. m

	11.
	Interstitial Pressure Cell - IPC
	14
	buc.

	12.
	Tared spillway - DEV
	4
	buc.

	13.
	Level sensor on the weir
	4
	buc

	14.
	Drilling hydrogeol. FH
	10
	buc.

	15.
	Telepiezometers
	10
	buc.

	16.
	Bollards on the right slope - RNvd
	12
	buc.

	17.
	Inclinometer drilling on right slope – Fivd 30 m deep each

	4120
	pcs. m

	18.
	Automatic UCC station Cornereva dam
	1
	buc.

	19.
	Extension automatic station UCC Herculane dam
	1
	buc.

	20.
	Automatic station for dragged weir
	1
	buc.



MECHANICAL EQUIPMENT PART
The mechanical equipment at the dam (bottom drain outlet and bottom drain valve chamber) is unprotected and unassembled:
· 1 rare grate for the bottom outlet 4,0x6,0-260/12;
· 1 penstock assembly for installation in VPc 1,18x1,7/45 casing (2 units, one operational and one for maintenance);
· 1 80 kN electric 80 kN circular electric bridge crane;
· 1 installation of 4,3x4,3 m metal diverting cofferdam;
· 1 service flow assurance installation: one steel pipe Dn 500, 20 m long, one manually operated gate valve Dn 500 Pn 10, one butterfly valve Dn 500 Pn 10
electrically operated and a needle valve Dn 500 and Q=1,3 mc/s.
ELECTRICAL EQUIPMENT
The electrical equipment for the dam, bottom emptying valve chamber will be procured and installed.

b) Chamber - Cornereva
CONSTRUCTION PART

The construction is located in the vicinity of the Cornereva dam crest, close to the access road to the dam crest, on a platform at 494.50 mdM elevation, and the site and the construction have the following characteristics:
· Earthquake - as per P 100 - 1/2013: design ground acceleration ag = 0.20 for earthquakes, with mean recurrence interval IMR = 225 years, with probability of
over 50 years;
· control (corner) period of the response spectrum Tc = 0.7 s, in the limit 1.0 s;
· importance class - exposure II ( γI,e = 1,4 ).
· Snow - according to CR-1-1-3-2012: snow loads on the ground s ok = 2 kN/m2;
· site exposure coefficient ce = 0,8;
· thermal coefficient ct = 1,0.
· Wind - according to CR 1-1-4 / 2012: reference wind pressure: qb = 0,60 kPa;
· characteristic speed ≥ 41 m/s.
· Frost depth - according to NP 112 / 2013 - the maximum frost depth is 80 ÷ 90 cm from the systematized ground level.
According to the "Regulation on the monitoring of the behavior in operation over time and post-use of constructions" HGR no. 766/1997, the construction is classified in the category of importance C - normal.
Foundation soil and foundation solutions
The foundation system is corresponding to the construction system of the structure, with insulated foundations under the columns and continuous concrete foundations under the bearing walls, the frost depth in the area is 90 cm (NP 112/2013).
Building system
The building of the damkeeper's chamber has a ground floor + storey, with a polygonal plan. The construction system consists of walls made of 30 cm thick GVP brick masonry on the outside and 25 cm thick on the inside, stiffened with reinforced concrete columns, floor slabs and beams.
The access floors and stairs are monolithic reinforced concrete.
The roof is of the truss type, made of resinous wood supporting a sheet metal cladding. The building has maximum plan dimensions of 24.50 m x 8.00 m. The built area is 167.50 m2 and the unfolded area is 310.70 m2. The height at the cornice is 5.25 m above ±0.00 and the height of the roof at the highest elevation is 10.40 m above ±0.00.
The elevation ±0.00 is 52 cm above the elevation of the landscaped area (outside concrete roadway platform).
Compartments - functions
The building develops on three levels - ground floor, first floor and attic and has the following functions:
1. Ground floor - includes the functions necessary for the operation of the installation: office, panel room, hallway, bathroom with shower, heating plant, two transformer substations, 20 kV station, generator room
2. First floor - includes the functions necessary for the operation of the facility: training room, meeting room, toilets, storage, hall.
Finishing - Building finishing

Most of the interior partitions are constructed from plastered and finished brick masonry or plasterboard walls mounted on a metal framework with mineral wool insulation.
The finishes and architectural elements were planned to be made of modern materials and adapted to the functions they serve.
For the interior spaces, floors were chosen according to their intended use: laminate parquet, sandstone or cement tiles.
The ceilings will be finished with rough plaster on concrete and plastered with plaster gesso to be finished with washable paint.
In the training room and the meeting room, false ceilings will be installed on metal scaffolding with recessed lighting fixtures.
The carpentry will be made of aluminum profiles with thermal break and double glazing. The interior doors on the ground floor, first floor and attic will be factory-finished solid wood doors with double-sided veneer.
Both the brick masonry walls and the drywall partitions will be finished with washable paints applied in three coats.
In order to ensure good insulation as well as to ensure minimum fuel consumption the surface of the exterior walls will be fitted with a thermosystem comprising, in addition to the finish coat and color, polystyrene thermal insulation. The attic will be insulated with 20 cm thick mineral wool at floor level.
Natural stone cladding or HPL (HPL Laminated Plywood) will be used for the framing and architectural appearance.
Exterior design
The platform will be equipped with six parking spaces and protective sidewalks. The entrance will also be protected by a mesh fence supported by metal posts and a continuous plain concrete foundation, and a 60 cm high parapet will be built along the edge of the platform, continued with a decorative metal railing up to +1.00 m.
Both the platform and the parking spaces will be made of 20 cm thick road concrete, laid on a 15 cm crushed stone foundation and a 5 cm layer of sand. The protective pavements around the buildings are made of 50 x 50 x 8 cm precast concrete slabs.
Access to the enclosure will be controlled and will be through manually operated metal pedestrian and vehicle gates.
Before the road platforms are built, external network works (water, sewage, electricity) will be carried out.
Exterior finishes
The final exterior will be realized after the construction of the two objects located on the platform, namely: the valve chamber and the Diesel generator.
The platform will be equipped with six parking spaces and protective sidewalks. The entrance will also be protected by a mesh fence supported by metal posts and a continuous plain concrete foundation, and a 60 cm high parapet will be built along the edge of the platform, continued with a decorative metal railing up to +1.00 m.
Both the platform and the parking spaces will be made of 20 cm thick road concrete, laid on a 15 cm crushed stone base and a 5 cm sand layer.
The protective pavements around the buildings are made of 50 x 50 x 8 cm precast concrete slabs, mounted on a 5 cm thick layer of sand and grouted with cement mortar.
Access to the enclosure will be controlled and will be through manually operated metal pedestrian and vehicle gates.
Before the road platforms are built, external network works (water, sewage, electricity) will be carried out.
Installation part
Indoor plumbing
The building will be provided with toilets on each level in accordance with current standards. The internal sanitary installations comprise:
· hot and cold water supply systems for sanitary facilities;
· indoor sanitary sewage system.
The internal cold and hot water supply installations shall be made of polypropylene pipes.
Hot water will be prepared locally, with an electric boiler in each sanitary unit.
The internal sanitary sewage sewage installation shall be executed with polypropylene sewage pipes. The domestic sewage from the indoor sewage will be discharged to an outdoor manhole.
Heating installations
The preparation of thermal agent - hot water 90/70°C - will be carried out with an electric central heating plant, P=28 kW, located on the ground floor. The boiler will be equipped with hot water circulation pumps to the consumers and a closed expansion tank.
The distribution of thermal agent will be done, at each level, through a system of polypropylene pipes and manifolds.
Space heating is planned to be realized with steel panel radiators.
Ventilation of the heating installation shall be carried out by means of air vent valves at each radiator and automatic column deaerators fitted at the highest points of the installation.
For draining the system, ball drain valves have been installed at the lowest points of the heating system.
The heating of the technological spaces (panel room, 20 kV station, Diesel group) will be realized with electric oil radiators.
A SPLIT air-conditioning system, equipped with Inverter technology, has been installed in the panel room, which provides low power consumption and efficient operation over the lifetime of the system.
Interior electrical installations
In view of the gradual withdrawal from the market in EU countries of lighting sources with poor energy performance, the normal general lighting system is planned to be realized with LED luminaires, surface mounted or recessed in false ceilings. Luminaires and fittings will have protection classes appropriate to the environments in which they operate.
The safety lighting installations (security and continuation of work) will be carried out with CISA LED type emergency lighting fixtures, battery-operated, with a 3-hour autonomy (marking of exits and escape routes), respectively with safety lighting fixtures of the standard lighting type, equipped with electronic emergency lighting control gear, also with 3-hour autonomy.
Sockets with protective contact are provided for the connection of portable consumers.
Separate circuits of sockets will be made for computer power supplies and for power supplies to some appliances.
Outdoor water mains
The water source is the groundaquifer at the site at the site.
An exploration-exploration borehole will be drilled to highlight the characteristics of the source, which will be equipped with the necessary hydraulic installations. The submersible pump, mounted in the shaft, will be controlled by a pressure switch, mounted on a pressure tank, which will provide the necessary pressure and flow to the consumers.
Also outside, an on-site domestic sewage network will be built, which will lead the wastewater to a modern compact wastewater treatment plant.
The treated water, which complies with national standard NTPA 001 and European standard EC91/271, will be discharged to the nearest outfall.
Technical equipment and initial products for fighting incipient fires have been provided as fire prevention measures in accordance with EP 009/93.
Electrical installations for lightning protection
An electrical installation for protection against atmospheric discharges will be realized on the system: pick-up, lowering, grounding.
An artificial earth connection shall be provided for the connection of the electrical installation and lightning protection. The earth leakage resistance of the earth connection shall be 1 Ω maximum.
Electrical installations for outdoor lighting
The documentation foresees the realization of a perimeter lighting system of the enclosure, with PVC lighting fixtures (ambient, with truncated cone globe), equipped with high power LEDs (luminous flux equivalent to that of a high pressure mercury vapor lamp 125 W or a high pressure sodium vapor lamp 70 W), mounted on metal LES poles with a height of 5 m. The poles shall be fitted with connection windows. The poles will be fixed to the foundation by means of anchors. All the metal parts of the installation will be connected to the earthing socket with 40 x 4 mm OL Zn 40 x 4 mm OL Zn flat strip, laid along the cable route.
 MECHANICAL EQUIPMENT SECTION
The mechanical equipment at the dam dam attendat’s house dam operator is unprocured viz:
· 1 emergency generator Pnom=125 kVA.
ELECTRICAL EQUIPMENT
Electrical equipment from the dam attendat’s house will be procured and installed.

c) Cornereva - Herculane main derivation 
Cornereva - Herculane main derivation
CONSTRUCTION PART

a) Inlet structure
According to the basic data, the construction solution of the inlet is a polygonal intake structure equipped with a 3.36 x 4.80 grid, supported on a system of frames made of reinforced concrete beams. As of 12.31.2020 the valve chamber has not been attacked.
The remaining work consists of concreting the outlet structure, which contains the following 
elements:
· the base slab, the invert slab, the horizontal frame embedded in the connection block, with the two vertical posts and two side collars, the polygonal belt beam, the closing beam;
· the connection between the inlet and the adduction gallery (portal) with the two connection areas. The remaining quantities to be executed on the intake valve well are mainly as follows:
· Earthworks 89.00 cubic meters;
· Concrete 218.00 cubic meters;
· Concreting connection 47,00 mc.
For the mounting of the grates, metal clamping pieces have been provided, which will be embedded in
concrete when pouring foundation beams and pouring floor beams.
Shaft
The Cornereva intake valve chamber will be equipped with a 1.45 x 2.1 m penstock2 in the Shaft, which has a 1.45 x 2.1 m valve overhaul basin2 in front of it.
The aeration of the Cornereva - Herculane adduction gallery, during filling or emptying, is done through two metal pipes Φ 500.
In order to comply with the gauges, a well with an inside diameter of 2.15 m was created. The total height of the shaft (up to the intersection with the adduction gallery) is 43.70 m. The remaining quantities tobedrilled on the shaft are mainly as follows:
      BUILDINGS
Platform valve chamber outlet - Shaft
Embankments 8,36 m;
Slope protection 1.300,00 sq.m;
Drilling pilot shaft chamber valves outlet 0,48 pcs.;
Concreting well phase + works phase + works surface 36,00 m;
Shaft valve chamber - rock reinforcement for well excavation 
Drilling and injection 167,53 m;
Shaft valve chamber - installations
Air, electrical and ventilation installations concreting + dismantling 46 m;
LINING
Shaft valve chamber - lining
Lining chamber valves socket Cornereva. Procurement 40.00 t; 
Chamber armor for outlet valves Cornereva. Mounting 40.00 t; 
Lining of Cornereva outlet valve chamber. Checks 40.00 t; 
Cornereva outlet shutter chamber. PAC 240.00 square meters.

Above-ground valve chamber

     Resistance
     The main function of the valve chamber is to supervise the operation of the penstock located in the access Shaft at the main headrance intake.
It is a P+1 reinforced concrete frame construction and consists of monolithic structure reinforced concrete columns on insulated foundations, connected with foundation beams on the contour, longitudinal and transverse reinforced concrete beams and reinforced concrete slabs.
Two strong reinforced concrete frames, located on either side of the valve shaft, consisting of pillars and beams of the appropriate size to take the loads from the actuation of the servo- motor, were built to take the loads from the valve.
The elevation ±0,00 (elevation of the ground floor) is 510,50 mdM, and the elevation of the outer platform is 510,30 mdM. Access to the platform is from the county road DJ 608. The elevation of the first level is +6.80 m and the next one is approx. +10.30 m.
Access to the first level is via a reinforced concrete staircase and to the next level via a metal staircase.
On the ground floor there are metal stanchions to support the connecting rods, the temporary dam and the valve, as well as for mounting and dismounting the valve, etc.
On the floor above the ground floor (elevation +6.80 m) are located: the drive mechanism of the temporary dam, the oil pressure tank with the drive pumps and electrical cabinets necessary for the operation of the equipment, and the monorail for operating the connecting rods is attached to the intrados.
On the floor above the first floor (approx. elevation +10.30 m) there is a mechanism for operating the valve, which is installed through the removable cover in the roof.
Architecture
Sizes, surfaces and uses:
· Built area = 99.80 m2 ;
· Deployed area = 222.25 m2 ;
· Maximum height = 14.20 m.
Ground floor - maximum plan dimensions: 12.20 m x 8.60 m, S = 99.80 m2 .
The main access to the building is realized at the ground floor level 510,50 mdM 
(±0,00 ) where the assembly platform is located.
First floor - maximum plan dimensions: 12.20 m x 10.60 m, S = 109.40 m2 .
This level is reached by a reinforced concrete staircase in two flights, where there is a room for the temporary dam drive servomotor and pumping group.
Access to the bridge is via a hatch on a folding metal staircase. The exterior walls are made of 30 cm thick GVP brick masonry and the exterior will be protected with structured plaster over thermal insulation. The exterior carpentry will be made of aluminum profiles with thermal barrier and double glazing. Access is through roller doors. One of them has a built-in pedestrian door.
The roof of the construction is of the gable type, two-pitched, with a removable cover that will allow vertical maneuvering of the roof hatch. The sheathing is of pre-painted embossed sheet metal mounted on the roof batten and roofing frame of resinous lumber and is fitted with snow stops from the same range of accessories.

The subdivision between the assembly platform room, the room for the battery- operated servomotor and the pumping unit with the stairwell will be made of 25 cm thick brick masonry.
On the inside, the masonry, beams and ceilings will be plastered and varnished and then finished with washable paints.
The floors, laid in accordance with the intended use of the building, are made of industrial wear concrete and are rolled to make them slip-resistant.
The interior joinery will be made of aluminum profiles.
Installation part
· Interior electrical installations:
The normal lighting installation will be realized with sealed lighting fixtures, equipped with LEDs (FIPAD LED type and projector type TIP PROIECTOR), supply voltage 230V/50Hz.
The safety (security) lighting installation will be realized with CISA LED safety lighting fixtures, battery-operated, 3-hour autonomy (marking of exits and escape routes), respectively with FIPAD LED safety lighting fixtures, equipped with electronic control gear for safety lighting, 3-hour autonomy (panel intervention).
Single-phase and three-phase sockets with protective contact, encapsulated, have been provided for the connection of portable consumers.
The supply to the lighting and power receivers will be from a general TE switchboard, fed through a three-phase column in the 0.4kV cabinet.
Protection against indirect contact shall be achieved by bonding to the protective conductor.
All metal parts which are not normally live but which might accidentally become live shall be earthed.
· The heating will be done with electric fan heaters with automatic operation, which will achieve an indoor temperature of 5ºC.
· Electrical installations for protection against atmospheric discharges: an electrical installation for protection against atmospheric discharges will be realized, on the pick-up, lowering, earthing system.
[image: ]An artificial earth socket is provided for the connection of the electrical installation and the paratrasnet installation. The earth leakage resistance of the earth connection shall b.e a maximum of 1
· Electrical outdoor lighting installations: a perimeter lighting system of the enclosure will be realized with PVC lighting fixtures (ambient, with truncated cone globe), equipped with high power LEDs (luminous flux equivalent to that of a 125 W high pressure mercury vapor lamp or 70 W high pressure sodium vapor lamps), mounted on metal LES poles 5 m high. The poles shall be fitted with connection windows. The poles will be fastened to the foundation by means of anchors. All the metal parts of the installation will be connected to the earthing socket with 40 x 4 mm OL Zn 40 x 4 mm OL Zn flat strip, laid along the cable route.
Cornereva - Herculane - Cornereva - Herculane adduction gallery

[bookmark: _bookmark75]Table no. 20 Quantities for the Adduction Gallery - Injections

	
Type
Section
	FRONT
	
TOTAL
(m)

	
	
Priza
	Bolvaşniţa I upstream
	Bolvaşniţa I endorsement
	Bolvaşniţa II upstream
	Bolvaşniţa II endorsement
	
Surge chamber
	

	2.40
	2145
	2017
	1104
	712
	796
	2227
	9001

	2.80
	850
	330
	308
	684
	659
	
	2831

	connectio n
	5
	60
	5
	60
	5
	
	135

	
	3000
	2347
	1412
	1396
	1455
	2227
	11967


FRONT BORDER
The section of the gallery downstream of the Cornereva dam intake on a length of 3000 m is considered the intake front of the headrance.
The remaining quantities to be executed on the outlet front are mainly the following:
· FRONT FRONT CORNEREVA PART 2,8 m
Concreting concrete liner ring at Di 2,80m including concrete preparation and transportation, hours 500 ml motor-compressor divided by section types as follows:
· Concreting section type A 184,00 ml
· Concrete section type B 92,00 ml
· Concreting section type C 42,00 ml
· Concreting section type D 172,00 ml
· Concreting section type DS 10,00 ml
· Erection of prefabricated raft section Di 2,80 m, including surface works and purchase of raft type I and II. 386,00 ml
· Injections consolidation section 2.80 m	457,81ml
· Filling injections section 2.80 m550	,00 ml
For injections, the corresponding hours of operation of the motor-compressor are included separately.
CONCRETING DOWNPIPE
Concreting of the downward connection, between sections, including concrete preparation and transportation, 5,00 ml. Concreting of concrete liner ring at Di 2,40 m including concrete preparation and transportation, compressor hours on 662.45ml, distributed by types of sections as follows:
[image: ]FRONT INTAKE CORNEREVA PART 2,40m
· Concreting ring section type a1 170,10 ml
· Concreting ring section type 2 60,00 ml
· Concreting ring section type 3 162,00 ml
· Concreting ring section type 4 218,63 ml
· Concreting ring section type 5a 51,72 ml
Total concreting ring section 2,40m 662,45 ml
[image: ]Erection of prefabricated raft section Di 2,40m, including surface works and purchase of raft type I 60,00 ml

[image: ]Erection of prefabricated raft section Di 2,40m, including surface works and purchase of raft type II 246,00 ml
For the execution of the works on the outlet front, CFI lines and auxiliary installations are required on the following gallery lengths:
✓ Compressed air installation for concreting 2,198.00 ml 
✓ Wet drilling and concreting 2,710.00 ml 
✓ Concrete paving 2,710.00 ml 
✓ Lighting and power installation for concreting 2,710.00 ml 
✓ Lighting and power installation for dismantling after concreting 2,710.00 ml
✓ Final dismounting of compressed air installation 3,000.00 ml 
✓ Wet drilling installation final dismantling 3,000.00 ml 
✓ Final dismantling 3,000.00 ml 
✓ Final dismounting of lighting installation 3,000.00 ml
✓ Depletion and exploitation installation 4,069.14 ml
The Cornereva slag heap is in need of improvement works.
BOLVAȘNIȚA I FRONT -upstream
The section of the gallery attacked through the Bolvaşniţa I access tube, upstream, for a length of 2,347 m, is called Bolvaşniţa I - upstream front.
The remaining quantities to be executed on the Bolvașnița I upstream front are mainly as follows:
· FRONT BOLVAȘNIȚA I UPSTREAM SECTION 2,80 m
· Concreting of concrete liner ring at Di 2,80 m including concrete preparation and transportation, hours motor compressor on 300 ml distributed by types of sections as follows:
· Concreting section type A 88,00 ml
· Concreting section type B 80,00 ml
· Concreting section type C 62,00 ml
· Concreting section type D 60,00 ml
· Concreting section type DS 10,00 ml Total concreting ring section 2,80 m
300.00 ml.
· Erection of prefabricated raft section Di 2,80 m, including surface works and purchase of raft type I 225,00 ml
· Filling injections 300,00 ml
· Strengthening injections 300,00 ml
· For injections, the corresponding hours of operation of the motor-compressor are included.
· Concreting rising connection 60,00 ml
FRONT BOLVAȘNIȚA I UPSTREAM PART 2,40 m
· Concreting of concrete liner ring at Di 2,40 m including concrete preparation and transportation, motor compressor hours on 662,45 ml distributed by types of sections as follows:
· Concreting ring section type a1 52,00 ml
· Concrete liner ring section type 3 126,00 ml
· Concrete liner ring section type 4 759,00 ml
· Concrete liner ring section type 5a 41,00ml
Total concreting ring section 2.40m 662,45 ml
Erection of prefabricated invert, section Di 2,40 m, including surface works and purchase of invert type II 323,08 ml.
For the execution of the works on the upstream B I front, CFI lines are required to be assembled and dismantled, as well as auxiliary installations on the following tunnel lengths:
· Compressed air installation for concrete 653,55 ml
· Wet drilling installation .concreting 732,59 ml
· Lighting and power.elect.inst.for bet 735,92 ml
· Lighting.and rem.power.after.bet 735,83 ml
· Compressed air final dismount 3.135,00 ml
· Final dismantling wet drilling installation 3.135,00 ml
· Inst.el.de ilum. and final dismantling 3.135,00 ml FRONT BOLVAȘNIȚA I -downstream
The section of the gallery downstream of the Bolvașnița I access tube, with a length of 1412 m, is called the Bolvașnița I -downstream front.
FRONT BOLVAȘNIȚA I DOWNSTREAM SECTION 2,80m
Concreting of concrete liner ring to Di 2,80 m including concrete preparation and transportation, motor compressor hours, divided by types of sections as follows:
· Concreting section type C 30,00 ml
· Concreting section type D 131,00ml 
Erection of prefabricated raft section Di 2,80 m, including surface works and purchase of raft type II 
70,00 ml
Filling injections 47,00 ml
FRONT BOLVAȘNIȚA I DOWNSTREAM SECTION 2,40 m
Concrete lining ring casting at Di 2.40 m, including concrete preparation and transportation, compressor operating hours, allocated by section types as follows:
· Concrete liner ring section type 5a 4,00 ml
· Erection of prefabricated in raft section Di 2.80 m, including surface works and procurement Erection of prefabricated in raft type I 52,00 ml
· Installation of prefabricated raft type II 71,00 ml
For the execution of the works on the Bolvașnița I downstream front, CFI lines are required to be installed
dismantling and auxiliary installations. To the length of the Bolvașnița I front is added the length of the 720 m access tube, resulting in the following gallery lengths:
· Compressed air installation - final dismantling 2.156,00 ml
· Wet perforation installation - final dismount 2.156,00 ml
· Epuisement installation - final dismantling 2.156,00 ml
· Ventilation installation - final dismantling 2.041,00 ml
· Lighting and power installation - final dismantling 2.156,00 ml
· Epuisement installation – operation 223,00 ml
BOLVAȘNIȚA II FRONT - upstream
The section of the gallery attacked through the Bolvașnița II upstream access tube, with
a length of 1,396 m, is called the Bolvașnița II - upstream front.

The remaining quantities to be executed on the Bolvașnița II upstream front are mainly the following: BOLVASNITSa II UPWARD FRONT SECTION 2,40 m
Concreting of concrete liner ring at Di 2,40 m including concrete preparation and transportation, hours motor compressor on 17.00 ml type D:
· Concrete liner section type D 17,00 ml
· Filling injections 37,00 ml
· Concreting rising connection 4,46 ml
For the execution of the works on the Bolvașnița I downstream front, CFI lines are required to be installed dismantling and auxiliary installations. To the length of the front is added the length of the Bolvașnița window of 732 m:
· Final dismantling of compressed air installation 2.168,00 ml
· Wet perforation installation final dismantling 168,00 ml
· Lighting and power installation final dismantling 168,00 ml

BOLVAȘNIȚA II FRONT - downstream
The section of the tunnel downstream of the Bolvașnița II access tube, with a length of 1,455 m, is called the Bolvașnița II - downstream front.
The remaining quantities to be executed on the Bolvaşniţa II downstream front are mainly the
following: BOLVASNIȚA II DOWNstream FRONT SECTION 2,80m
· Concrete preparation and transportation section type A 10,00 ml
· Double concrete layer 60,00 ml
· Consolidation injections 58.34 ml
· CFI lines final dismantling 637,00 ml
· Concreting area of 150 m 150,00 ml
-	Preparation and transportation of concrete on the surface 150,00 ml

                    BOLVAȘNIȚA II FRONT BOLVAȘNIȚA II - DOWNSTREAM SECTION 2,40 m
· Filling injections 61,00 ml
· Consolidation injections 690,81 ml
For the execution of works on the Bolvașnița II downstream front, CFI lines are required to be installed dismantling as well as ancillary installations on the following tunnel lengths:
· Compressed air installation – concrete 3,00 ml
· Wet drilling installation – concrete 3,00 ml
· Epuisement installation – concrete 3,00 ml
· (Electrical lighting and power installation - dismantling for concreting 3,00 ml
· Electrical lighting and power installation - removal after concreting 42,00 ml
· Compressed air installation - final dismantling 1.500,00 ml
· Wet perforation installation - final dismount 1.500,00 ml
· Epuisement installation - final dismantling 2.192,00 ml
· Electrical lighting and power installation - final dismantling 1.500,00 ml
 FRONT SURGE CHAMBER
The section of the gallery upstream of the Butterfly Valve Chamber, with a length of 2,227 m, is called the Surge chamber front.

The remaining quantities to be executed on the Surge chamber front are mainly the following: 
SURGE CHAMBER FRONT SECTION 2,40m
· Concreting of concrete liner ring at Di 2,40 m including concrete preparation and transportation, hours motor compressor
· Concreting section type A1 60,00 ml
· Erection of prefabricated floor slab type I 101,00 ml
· Installation of prefabricated raft type II 50,00 ml
· Filling injections 1.647,00 ml
· Consolidation injections 2.074,00 ml
SURGE CHAMBER FRONT -LADDED GALLERY L= 120 ml
 Concreting concrete liner ring including preparation and transportation of concrete, hours motor-compressor Concreting section type 1 10,00 ml
  Concrete section type 1 10.00 ml
  Concrete section type 2 30.00 ml
  Concrete section type 3 20.00 ml
  Concrete section type 4 20.00 ml
  Concrete section type 2.80 20.00 ml
  Concrete section type 5a, 5b 20.00 ml
  Filling injections 120.00 ml
  Consolidation injections 120.00 ml
For the execution of the works on the Surge chamber front, CFI lines are required to be assembled and dismantled, as well as auxiliary installations on the following tunnel lengths:
· Compressed air installation – concrete 88,30 ml
· Wet drilling installation – concreting 88,36 ml
· Electrical lighting and power installation - dismantling for concreting 88,76 ml
· Electrical lighting and power installation - removal after concreting 88,79 ml
· Compressed air installation - final dismantling 2.100,00 ml
· Wet drilling installation - final dismantling 2.100,00 ml
· Ventilation installation - final dismantling 2.100,00 ml
· Electrical lighting and power installation - final dismantling 2.100,00ml
· Earthworks 619.00 mc
· Boxed floor type co 8,00 pcs
· Rapid 1, coastal channel, rapid 2 185,00 m
· Gabions and barricades 4,00 mc
· Embankment 52,00 100 sqm
Bolvașnița I access tube
The remaining works to be carried out in the area of the Bolvaşniţa I access tube are mainly 
the following:
CLOSING PLUG
· Portal gallery-excavation 69 cubic meters
· Section of portal gallery - concrete pouring 94,5 mc
· Section of portal gallery - concrete preparation and transportation 97,5 mc
· Sealing plug - excavation and concreting 250 mc
· Sealing stopper – surface works 255 mc
· Filling injections on gallery and sealing plug 18 tons
· Reinforcement injections on the sealing plug9 .6 tons
· CFI lines mounting 30 m
· CFI lines final dismantling 60 m
WORKS FOR ENSURING PERMANENT ACCESS FROM THE WINDOW OF 
THE BOLVAȘNIȚA 1 TO THE GATE
  Section of gallery paved 387 ml
  Section of gallery concrete preparation + transportation 387 ml
  Section of gallery in raft 213 ml
  Section of invert gallery preparation + transportation of concrete 213 ml
  Section of concrete spur gallery 50 m
  Filling injections on gallery 387 m
Shielding
Watertight metal gate
DEVELOPMENT OF A STERILE SLAG HEAP BOLVAȘNIȚA I
On completion of the works, improvements are needed to the tailings pits that served the gallery through the access tube BOLVAȘNIȚA I
· Ruler 105,00 m
· Gabions + barricades 62.00 m3
· Bathing hut 142,00 square meters
· Laying topsoil 142,00 sq.m 
Access tube Bolvaşnița II
The remaining works to be carried out in the area of the Bolvașnița II access tube are 
mainly the following:

BOLVAȘNIȚA II ACCESS TUBE CONNECTION AREA 
[image: ]Excavation 104.00 ml
[image: ][image: ]Definitive cementation-underground 104,00 ml [image: ]Definitive caming - day jobs 104,00 ml
[image: ]     Injections 104,00 ml
[image: ]CFI lines - fitting 104,00 ml
[image: ] CFI lines - dismantling 104,00 ml
WORKS FOR ENSURING PERMANENT ACCESS THROUGH THE WINDOW BOLVAȘNIȚA 2 TO THE GATE:
· Section of concreted gallery 470 m
· Section of concrete gallery 470 m
· Gallery in raft 167 m
· Section gallery raft. prep.+ transp. Concrete 167 m
· 50 m section of concrete shingle gallery
· Metal gate 1 pcs
· Filling injections on the gallery 470 m

STERILE SLAG HEAP BOLVAȘNIȚA II

On completion of the works, improvements are needed to the tailings pits that served the gallery through the BOLVAȘNIȚA II access tube:
· Gabions 101,00 cubic meters
· Slope 28.00 square meters

PART MECHANICAL EQUIPMENT
The mechanical equipment on the headrance (energy outlet and outlet valve chamber) is unprotected and unassembled:
· 1 vertical 3 x(3.36 x 4.0)-40/9 grid
· 1 BA 1,45 x 2,1/35
· 1 penstock installation in VPc casing 1.45 x 2.1/35
The watertight armor-plated access tube Bolvașnița I is unprocured and unassembled. The Bolvașnița II armor-plated watertight access tube attack gate is procured and unassembled.
On the surge chamber front (adduction armor) a 101.4 t of armor is foreseen, which is unprocured
and unmonted.
ELECTRICAL EQUIPMENT
Electrical equipment from the valve chamber power outlet shall be procured and installed.
[bookmark: _Toc175845012]Herculane Power structure
The power structure is composed of: the balancing tower, the butterfly valve chamber and the penstock and penstock.
The surge chamber is composed of:
Upper chamber - reinforced concrete construction, above ground, cylindrical, with inner diameter Di = 8.0 m and height H = 13.0 m.
The remaining quantities to be executed for the upper chamber are mainly the following:
· Concreting upper room103.49 m3
· The shaft of the surge chamber - with an internal diameter Di = 3.50 m and a height H = 77.15 m, is lined with reinforced concrete.
The remaining quantities to be executed for the surge chamber well are mainly as follows:
· Concreting well 6,76 ml
· Well injections  50.00 ml
· Compressed air, lighting and power installation 44,04 m
· Lighting and power inst. Dem.pt.bet. 44,06 m
· Electric power and power inst.el.de il.de. Rem.după bet.	44,05 m
· Final dismant. air drilling. el.  79,00 m
Lower chamber 
· concrete inner diameter Di = 2.8 - 2.4 m, 30.0 m long, with reinforced concrete lining and a slope of 2% from the shaft to the gallery connection of adduction with surge chamber
· The remaining quantities to be executed for the lower chamber are mainly as follows:
· Lower chamber excavation  7.57 cu.m
· Concrete lower chamber 213.24 m3
· Lower chamber injections  46.00 ml

Butterfly Valves Chamber
The construction, architectural and installation works related to the Butterfly Valve Chamber building, whose realization solutions have been presented above, have not been started and will be fully executed.
The remaining quantities to be executed for the butterfly valve chamber are mainly as follows:
· Concrete 160.00 cubic meters
· Enclosures and finishes 142,00 sq.m (142,00 sq.m)
Penstock and culvert
The penstock of the Herculane Power Plant transports the installed flow of 7 m3 /s from the valve chamber, located at the downstream end of the Cornereva - Herculane adduction gallery, to the HA3 hydro-aggregate of the Herculane CHE.
[image: ]The sectioning of the penstock by diameters and construction solutions is as follows: Portal section Portal adduction gallery - Massive M1, 25.45 m long, consisting of:
· the connection between the gallery shielding (Φ 2.40 m) and the butterfly valve chamber, which will contain a removable section with a manhole;
· butterfly valve chamber;
· butterfly gate chamber connection - massive M1;
· the aerial penstock with a diameter Φ 1.50 m and a length of 447.0 m, between the M1 Portal massifs;
[image: ] A penstock with diameter Φ 1,80 m and length of 193,0 m, between the portal of the gallery -Herculane Power Plant, composed of:
· an inclined section;
· a horizontal section.
Between the massifs, the metal pipe is laid on saddles 8÷10 m apart.
The piers are provided with cat ladders to ensure communication between the two lateral circulation spaces of the pipeline.
· Earthworks 5.92 cubic meters
· Slope protection 98,52 sqm
· Embankment 2.777,26 sqm
· Massive earthworks 499.86+50 mc
· Massive concreting 386.01+86 mc
· Concreting of 123.99 cubic meters of saddles
FORCED GALLERY
The forced gallery is the last part of the Herculane power structure. The gallery connects the Herculane penstock with the Herculane power station (group 3). The gallery is armored along its entire length. At about 8.50 m downstream of the portal, the 1.50 m long connecting section between the 1.50 m diameter penstock and the 1.80 m diameter gallery armor is installed.
· Consolidation of slopes 100,00 sqm
· Excavation inclined section 0.25 ml
· Circulation section 9.48 ml

· Armor concrete 61.64 mc
· Concrete armoring - works surface area 61,41mc
· Concreting underground lining 7,04 ml
· Concreting of the lining of the pavement 9,14 ml
· Filling injections 21.70 ml
· Strengthening injections 15,00 ml
AMC PART
The table below shows the quantities of work remaining to be executed from the designed time behavior tracking system for the Cornerva power structure.

[bookmark: _bookmark76]Table no. 21 Quantities of works remaining to be executed from the designed time behavior monitoring system for the Cornerva power structure

	No. crt.
	Name
	Cant.
	UM

	1.
	Uniaxial fixed teleclinometers
	12
	buc.

	2.
	Hydrogeological boreholes
	4
	buc.

	3.
	Telepiezometers
	4
	buc.

	4.
	Access staircases to the top of anchorage masts
	6
	pairs



PART MECHANICAL EQUIPMENT
The mechanical equipment at the home butterfly valves knot pressure butterfly valves (CVF-NP) 
are unproved and unassembled:
· 1 butterfly valve installation VF150-110 (2 pieces, one for working and one for servicing)
· 1 single-girder manual overhead crane 40 kN

The armor is in various stages of construction and assembly:
· The penstock is procured in full 360 t and is unassembled and in the custody of Energomontaj;
· Shielding the area of the shaft intersection with the 33.52 t adduction is unshielded and unmaintained.

ELECTRICAL EQUIPMENT
The electrical equipment from the pressure knot butterfly valve chamber will be procured and 
installed.

Herculane Power Plant + 110 kV station
Herculane Power Plant
CONSTRUCTION PART
In accordance with the conclusions presented in the Technical Expert's Report drawn up in December 2020, it appears that the condition of the monolithic poured concrete elements is good and allows the immediate resumption of construction works.
In order to put into operation the HA3 group of CHE Herculane, it is necessary to replace the electro-mechanical equipment (total and/or partial) foreseen in the initial project which had a

higher installed power, a process that entails a series of repairs, remedial and consolidation works on the construction, architectural and installation side.
For the new HA3, designed with Pi = 14.7 MW, adaptations of the construction part and related installations (necessary due to the smaller size of the new HA3) are required to fit into the originally realized installation site.
The works proposed to be carried out are routine works not requiring special technologies and measures, they concern the rebuilding of concrete sections as a result of retrofitting.

PART MECHANICAL EQUIPMENT
The mechanical equipment of the power plant corresponding to the new operating conditions is unproved and unassembled:
· 1 Francis group with vertical axis (HA3) with Qi= 7 m3 /s; Hbrut,max=277 m; Pi=14,7 MW). It can also be realized in reversible version.
· 1 spherical valve (the diameter is a function of the inlet diameter of the spiral chamber)
· 1 butterfly valve on T3 return (Dnom=2000, maximum dynamic drop p=63 mca)
· 1 BA 2.0 x 3.0/40 BA 2.0 x 3.0/40 
Draft tube stoplog installation bathing installation Auxiliary mechanical installations:
· Cooling water installation T3
· Compressed air installation
· Hydraulic circuit draining and exhaust system
Oil Chamber: Installation of level measurement, flow measurement, grate clogging and penstock burst protection.

ELECTRICAL PART
The Belareca Falls power plant electrical equipment will be procured and installed.

110 kV station
CONSTRUCTION PART
The 110 kV outdoor transformer station of CHE HERCULANE will be located on the power plant platform, with 1 transformer of 25 MVA and with the dimensions of 14,00 x 32,00 m.
The 110 kV transformer substation shall be equipped with a portal frame with an opening of 9.00 m to discharge the current from the substation to the 110 kV LEA terminal pole.
The portal frame will be of metal structure, with the height of the pillars of approximately
11.60 m and the opening of the gantry of 9.00 m.
The frame columns and metal supports will be placed on reinforced concrete piles (B 200) and will be bolted to the foundations. The blocks in turn will rest on the foundation blocks of plain concrete (B150).
Installation part
A normal lighting system will be realized in the station enclosure and perimeter, with globe type luminaires, equipped with LED, 230 V AC power supply, mounted on metal poles (steel pipe, equipped with windows/boxes for connections); the lighting control will be realized both
both manual and automatic, with a twilight sensor to turn on/off the lighting according to natural daylight via the programming key.
Single-phase and three-phase plug circuits with protective contact, mounted in watertight metal enclosures, shall be provided for use in the outdoor station for portable tools.
ELECTRICAL PART
Electrical equipment for the 110 kV station will be procured and installed.

Site organization
In the period since the works were interrupted, the contractor has withdrawn from the works site the equipment, machinery and means of transport used during the time it carried out the works on the components of this modular heads.
There are currently four technology platforms:
· dam platform/intake front platform;
· Bolvașnița platform 1;
· Bolvașnița 2 platform;
· power structure platform.



[bookmark: _Toc175845013]                    FACILITIES NEEDED TO COMPLETE THE INVESTMENT
In the following, taking into account the specifics of the remaining works to be carried out, we will present the main facilities needed to complete the investment.
Thus, each of the four technological platforms will be equipped with:
a) mobile containers (site headquarters/work point; workers' changing room; material/tool storage etc);
b) hydrocarbon separator;
c) decanter suspensions injections injections gallery;
d) electricity supply network (power installations; lighting installations);
e) technological water supply network;
f) compressed air network.
The contractor's equipment will include:
· machinery (bulldozer; excavator; crane; compactor; front-end loader etc);
· fixed/mobile fuel tanks;
· equipment (rotary drill; water pump; water pump; hydromotor; generator; compressor etc);
· injection installations; sealing veil;
· dumper trucks; dump trucks (concrete pump);
· means of passenger transportation.
Drinking water will be supplied to the staff by means of flat water dispensers.
With regard to the disposal of domestic waste water, the contractor will install ecological sanitary - vacuum toilets whenever necessary, on the basis of a contract that the contractor will conclude with an authorized (by the competent authority for environmental protection) economic operator.


[bookmark: _Toc175845014]TECHNOLOGICAL SAMPLES AND TESTS
For the equipment and installations installed, the Contractor shall draw up a quality assurance plan to be submitted to the Beneficiary for approval, which shall include:
· testing and verification program in the plants of the executor (for the rehabilitated equipment);
· program of tests, checks and trials in the Executor's factories (for new equipment);
· the program of on-site checks and tests during and at the end of the installation;
· the program of checks and tests for commissioning and provisional acceptance;
· program of checks and tests for final acceptance.

[bookmark: _Toc175845015]NATURAL RESOURCES FOR PROJECT IMPLEMENTATION - WORKS TO BE EXECUTED;
     The main natural resources used to realize the project are water, soil and mineral aggregates (natural stone, ballast, sand). The mineral aggregates will be sourced from existing quarries/ballast pits also used for the realized elements included in the original project.
     The transportation of aggregates from the quarries and/or ballast pits to the project site area will be carried out by specific means of transport on national and/or local roads, as appropriate. Front loaders will also be used for transportation as part of the site/works organization.
Procurement of materials will be done gradually, in stages of construction, so that they can be put into operation and to avoid long-term stockpiling of raw materials.
Also, the supply of the necessary natural resources will be made only from authorized companies located as close as possible to the project site.
As regards the source of supply of material resources to be used for the realization of the planned works, they will be purchased from authorized firms specialized in this respect, which will provide the materials ready to be put into operation on the project site, taking into account its specificity.
The estimated quantities for each category of works remaining to be executed, including items required for erection, have been presented in Tables 17-19.
Supplies will be made only from authorized companies, taking into account the optimal distance from the objective.
There are utility networks on the existing project site, but given the specifics of the project, and the fact that many elements of the project are already in place, these networks will not be affected.
In the unlikely situation, which may occur exceptionally, the identified utility networks will be relocated and/or protected in accordance with the technical specifications established by the operators/owners.

[bookmark: _Toc175845016]How utilities are provided
Water supply
The water supply during the execution period will be done through the existing site organizations within the project "Cerna - Belareca Hydroelectric Project".


Drinking water will be supplied to the staff by means of flat coolers, which will be provided by a specialized company at the established locations, with all consumables being collected and provided. In this way this activity will not generate waste on site.
The Dam Operator's Chamber will include the feed elements from the water source - aquifer within the enclosure. An exploratory borehole will be drilled to highlight the characteristics of the source, which will be equipped with the necessary hydraulic installations. The submersible pump, mounted in the shaft, will be controlled by a pressure switch, mounted on a hydrophore tank, which will provide the necessary pressure and flow rate. It should be noted that, unlike the other elements of the project, which either have access to a water supply network or do not need one, the Dam Operator Chamber, due to its location and specifics, cannot be connected to an existing water supply network, the groundwater supply solution being the only technically feasible one.

· [bookmark: _Toc175845017]Wastewater disposal
During the execution of the works, the site organizations will be equipped with ecological toilets, which will be emptied periodically by specialized and authorized companies.
For the Dam Operator Chamber, an on-site domestic sewage network will be built outside, which will lead the wastewater to a modern compact treatment plant.

· [bookmark: _Toc175845018]Technological water supply
The technological water supply during the execution period is carried out through the existing site organization within the initial project "Cerna - Belareca Hydroelectric Project". A cooling plant will be built to operate the HA3 group. The plant will provide the cooling water needed to supply the consumers of the T3 group of the Herculane power station, which may be the generator air coolers, the oil coolers of the generator bearings, the oil coolers of theturbine bearing, the generator fire extinguishing system and turbine shaft sealing.
    The installation will also provide the water required for the back-up operation of the spherical valve.
· [bookmark: _Toc175845019]Heat supply
During the execution period, the containers of the site organization are equipped with equipment for the provision of thermal agent.
Heating during the operational period will be provided by electrically powered appliances, as foreseen in the initial project.
[bookmark: _Toc175845020]DECOMMISSIONING ACTIVITIES
The objective is expected to operate for at least 50 years. After this period, depending on the condition of the equipment and infrastructure elements, modernization of the equipment (e.g. turbines) will be proposed, if necessary, and the use of the land on which the works are located will be maintained.


[bookmark: _Toc175845021]SCHEDULE FOR PHASING IMPLEMENTATION

[bookmark: _bookmark77]Table 22 EXECUTION TIMETABLE

	SCHEDULE 

	CORNEREVA DAM

	
Name of the work
	Year I
	Year II
	Year III
	Year IV

	
	trim I
	trim II
	trim III
	qua rte r IV
	trim I
	trim II
	trim III
	qua rte r IV
	trim I
	trim II
	trim III
	qua rte r IV
	trim I
	trim II
	trim III
	qua rte r IV

	Site organization
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Concrete caverns + concrete kerb ref.
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Drainage and consolidation system right slope
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Landslide area protection slope dr.
Geobrugg
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Concrete - concrete
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Bridge over the unloader
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Upgrade downstream of the jetty
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Cut-off dam - concreting
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Fills in the body of the dam
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Drills and injections
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Mask dam - concreting
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Landscaping of the crest and staircases
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Chamber of the Gates – infrastructure excavations
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Van Chamber - concreting
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Bottom emptying - section upstream of CV
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Upstream sealing prism
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	Armoring upstream section of CV
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACM
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Diversion gallery - closing plug 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Reinforcement works in the dam area
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Deforestation of lake basin
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Downstream channel regularization 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Dam Operator Chamber 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Mechanical equipment
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Electrical equipment
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Site decommissioning works 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	MAIN ADDUCTION

	
Name of the work
	Year I
	Year II
	Year III
	Year IV

	
	trim I
	trim II
	trim III
	qua rte r IV
	trim I
	trim II
	trim III
	qua rte r IV
	trim I
	trim II
	trim III
	qua rte r IV
	trim I
	trim II
	trim III
	qua rte r IV

	Site organization
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Underground excavations
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Assembly of prefabricated floor
slabs
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Concrete gallery
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Filling injections
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Strengthening injections 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Installing armoring and watertight gates
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Concrete armoring
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Gallery injections in the armored area
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Concreting BI and BII plugs
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Improving access to BI and BII
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Cornereva intake structure 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Wet-well valve chamber
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Mechanical equipment
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Electrical equipment
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Site cleaning and decommissioning
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



	PRESSURE KNOT

	
Name of the work
	Year I
	Year II
	Year III
	Year IV

	
	trim I
	trim II
	trim III
	qua rte r IV
	trim I
	trim II
	trim III
	qua rte r IV
	trim I
	trim II
	trim III
	qua rte r IV
	trim I
	trim II
	trim III
	qua rte r IV

	Site organization
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Balancing Tower
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Penstock 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Butterfly Valve Chamber 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Mechanical equipment
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Electrical equipment
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACM
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	HERCULANE POWER PLANT

	
Name of the work
	Year I
	Year II
	Year III
	Year IV

	
	trim I
	trim II
	trim III
	qua rte r IV
	trim I
	trim II
	trim III
	qua rte r IV
	trim I
	trim II
	trim III
	qua rte r IV
	trim I
	trim II
	trim III
	qua rte r IV

	Herculane Power Plant 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Mechanical equipment
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Electrical equipment
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	System connection - Power transmission lines 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	                Access roads
	
	
	
	
	OTHERS
	
	
	
	
	
	
	
	
	

	Landscaping
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Environmental protection works
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Herculane Power Plant 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	




1.3. [bookmark: _bookmark78]The main characteristics of the investment objective operation stage
1.3.1 [bookmark: _bookmark79][bookmark: _Toc175845022]Technology flow
The Cerna-Belareca hydroelectric scheme was approved by Decree no. 158/13.05.1980 as a scheme with two reservoirs, Herculane and Cornereva, a single power plant, Herculane, common to the two falls, equipped with three turbines.
It consists of two waterfall steps, Cerna and Belareca, located on the rivers of the same name:
· Cerna Falls - located on the lower Cerna River about 5 km upstream from the resort of Băile Herculane;
· Belareca Waterfall - located in the area of the Cerna-Mehadia depression on the Belareca River, downstream of the village of Cornereva, near the village of Bogâltin.
The scheme is under construction, with the entire Cerna Falls, including the Herculane Power Plant and some works in the Belareca Falls, having been executed so far.
The investment objective of Cerna-Belareca hydroelectric development ncludes, according to the approved planning scheme, the following objects:
The Cerna Falls (fully executed) - it capitalizes the hydroelectric potential of the Cerna River on the difference of the basin between the Valea lui Iovan dam - Herculane dam.
Main characteristics of the development and resulting energy parameters for the Cerna PHE
- Belareca in the optimized version (according to the 2003 Optimization Study) are presented in the table below.
[bookmark: _bookmark80]Table no. 23 Main characteristics of the planning and resulting energy parameters for the Cerna - Belareca PHE in the optimized version

	Stair step
	NNR
(mdM)
	Hbr (m)
	Qm.afl. (m3 /s)
	Qi (m3
/s)
	Pi (MW)
	Em (GWh/yea r)

	Cerna - without Belareca derivation
	235,0
	45
	5,41
	20,0
	7,0
	13,0

	Cerna - with Belareca derivation
	235,0
	45
	7,85
	20,0
	7,0
	21,7

	Belareca
	490,0
	277
	2,79
	7,0
	14,7
	45,1



The resulting energy parameters for Cerna-Belareca hydroelectric development at the final profile are:  
[image: ]   Total Qi = 27.0 m3 /s;
[image: ]Total Pi = 21.7 MW;
[image: ]In total = 53.5 GWh/year.
The realization of the Belareca fall would bring an average annual energy of 40.2 GWh/year, of which: 33.1 GWh/year on the Belareca fall (HA3) and a surplus of 7.1 GWh/year on the Cerna fall (HA1+HA2) due to the flows derived from Belareca to Cerna.
After a period of stagnation and conservation (between 1989-2005), the construction works were resumed in May 2006, on the basis of contract no. 502/1979, additional act no. 3/2006 signed between SC Hidroelectrica SA - SH Caransebeș and SC Hidroconstrucția SA - Porțile de Fier Branch.
During the execution of the works, a series of unforeseen situations arose which generated additional works compared to the solution initially approved by Decree no. 158/13.05.1980.
During the work stoppage, there were pronounced landslides on the right slope of the Cornereva dam.
In 2011, due to the landslide on the right slope, the high-water spillway was redesigned (and later almost completely executed) in the lateral spillway solution. In 2014 the works at Belareca Falls were stopped.
1.3.2 [bookmark: _bookmark81][bookmark: _Toc175845023][bookmark: _Hlk175871355]Technological sources with potential environmental impact
The operating data provided by the Beneficiary, regarding the operation of the objectives realized within the investment (Herculane reservoir and CHE Herculane), have been processed and are presented below:
· Flow rate
[bookmark: _bookmark82]Table no. 24 Monthly and annual flows used in the Herculane CHE (m3/s) in the period 2002
- 2020

	Year
	Luna
	Media
an

	
	I
	II
	III
	IV
	V
	VI
	VII
	VIII
	IX
	X
	XI
	XII
	

	2002
	2,40
	1,90
	0,30
	2,20
	0,40
	0,50
	1,00
	5,70
	3,70
	5,40
	7,10
	11,30
	3,49

	2003
	5,40
	3,90
	4,30
	12,50
	9,80
	1,50
	1,00
	0,40
	2,50
	4,20
	4,30
	3,00
	4,40

	2004
	3,60
	7,10
	11,30
	11,50
	5,40
	7,40
	4,30
	0,90
	0,80
	2,00
	13,90
	8,20
	6,37

	2005
	4,40
	5,30
	10,70
	17,10
	9,90
	4,00
	8,00
	7,90
	3,00
	5,90
	2,40
	6,00
	7,05

	2006
	7,70
	6,50
	15,30
	18,40
	13,70
	15,60
	7,00
	4,10
	2,90
	0,60
	1,20
	0,90
	7,83

	2007
	3,60
	7,40
	11,40
	7,00
	4,40
	8,40
	2,50
	1,20
	0,70
	4,90
	10,70
	6,60
	5,73

	2008
	4,40
	4,80
	12,20
	14,30
	6,40
	3,30
	2,80
	1,70
	0,70
	1,30
	0,90
	8,70
	5,13

	2009
	5,30
	10,90
	10,60
	16,60
	4,20
	2,30
	1,60
	2,90
	0,00
	0,00
	9,00
	5,90
	5,78

	2010
	12,40
	6,60
	9,90
	15,20
	15,30
	11,60
	5,30
	1,80
	1,70
	6,20
	5,80
	15,90
	8,98

	2011
	5,10
	3,70
	6,80
	4,30
	2,10
	0,80
	0,60
	0,40
	0,10
	0,00
	0,00
	0,00
	1,99

	2012
	0,00
	0,40
	3,80
	12,20
	11,90
	6,70
	1,00
	1,50
	0,10
	0,30
	0,60
	0,80
	3,28

	2013
	2,00
	4,60
	12,70
	18,80
	7,30
	2,30
	0,50
	0,00
	0,10
	2,10
	1,90
	1,80
	4,51

	2014
	2,10
	3,80
	6,90
	10,30
	13,70
	4,10
	6,10
	6,60
	8,00
	8,00
	6,40
	8,40
	7,03

	2015
	10,50
	7,90
	8,40
	9,00
	5,80
	1,70
	0,50
	0,10
	0,60
	6,20
	3,90
	3,80
	4,87

	2016
	2,60
	5,50
	11,10
	4,90
	6,40
	6,10
	4,80
	1,20
	0,40
	1,00
	3,00
	1,50
	4,04

	2017
	0,70
	1,50
	4,30
	4,30
	5,30
	1,40
	0,30
	0,00
	0,10
	0,20
	1,60
	2,80
	1,88

	2018
	2,20
	3,50
	10,50
	12,40
	6,40
	7,10
	2,90
	2,80
	1,70
	0,20
	0,20
	1,80
	4,31

	2019
	3,00
	5,70
	8,90
	8,90
	14,60
	11,40
	1,40
	0,40
	0,90
	0,60
	6,90
	4,50
	5,60

	2020
	2,80
	3,10
	7,00
	6,50
	2,00
	5,10
	7,40
	3,00
	0,90
	3,90
	1,60
	5,20
	4,04

	Media
	4,22
	4,95
	8,76
	10,86
	7,63
	5,33
	3,11
	2,24
	1,52
	2,79
	4,28
	5,11
	5,07



      It can be observed that the multiannual average flow rate for the period 2002 - 2020 represents approx. 94% of the average available flow estimated at the project of 5.40 m3/s..
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· Daily water levels in the Herculane Reservoir
[image: ]
[bookmark: _bookmark83]Fig. 53 Water level evolution in Lake Herculane (Prisaca) from 1987-2020
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In 1987, when CHE Herculane was put into operation, the Herculane reservoir was only partially in operation. The full commissioning took place in 1991. It can be observed that from the commissioning until 2000 the Herculane reservoir was emptied several times and since 2001 the water level in the lake has been mostly between the levels 225.0 ÷ 235.0 mdM. During the periods of high water, when the reservoir is spilled, the water level exceeds the NNR 235.0 mdM.

· Energy produced and operating hours
The table below shows the electrical energy produced by CHE Herculane and the operating time of the units from commissioning to date.

[bookmark: _bookmark84]Table no. 25 Annual energy produced at CHE Herculane (PIF 1987)

	Nr. crt
	Year
	Running time (hours)
	Energy produced (MWh)

	
	
	HG1
	HG2
	HG1
	HG2
	Total

	1
	1988
	2.044
	3.611
	
	
	5.369

	2
	1989
	1.078
	2.465
	
	
	6.667

	3
	1990
	615
	593
	
	
	2.914

	4
	1991
	2.015
	3.354
	2.134
	10.163
	12.297

	5
	1992
	3.319
	834
	4.391
	2.607
	6.998

	6
	1993
	1.266
	1.477
	1.743
	4.555
	6.298

	7
	1994
	3.080
	1.338
	4.143
	5.007
	9.150

	8
	1995
	4.391
	636
	4.299
	2.705
	7.004

	9
	1996
	5.233
	1.607
	5.012
	7.906
	12.918

	10
	1997
	5.651
	1.161
	5.611
	4.929
	10.540

	11
	1998
	6.691
	958
	7.558
	4.167
	11.725

	12
	1999
	3.813
	2.690
	4.629
	11.539
	16.168

	13
	2000
	2.464
	1.682
	2.253
	5.480
	7.733

	14
	2001
	3.599
	898
	3.798
	3.552
	7.350

	15
	2002
	3.361
	1.245
	4.109
	5.072
	9.181

	16
	2003
	5.267
	1.438
	5.804
	5.797
	11.601

	17
	2004
	5.864
	2.429
	6.379
	9.850
	16.229

	18
	2005
	6.414
	2.633
	6.805
	11.891
	18.696

	19
	2006
	5.455
	3.437
	5.673
	15.243
	20.916

	20
	2007
	5.172
	2.297
	5.354
	9.701
	15.055

	21
	2008
	5.669
	1.787
	5.572
	7.362
	12.934

	22
	2009
	5.474
	2.159
	5.185
	9.284
	14.469

	23
	2010
	6.475
	4.030
	7.026
	17.937
	24.963

	24
	2011
	2.958
	520
	2.933
	2.082
	5.014

	25
	2012
	2.821
	1.351
	3.277
	5.954
	9.232

	26
	2013
	4.394
	1.685
	4.749
	8.027
	12.775

	27
	2014
	7.017
	2.638
	8.098
	11.609
	19.707

	28
	2015
	3.789
	2.446
	4.018
	8.671
	12.688

	29
	2016
	4.101
	1.769
	4.253
	5.883
	10.136

	30
	2017
	2.599
	676
	2.697
	2.084
	4.780

	31
	2018
	5.727
	1.522
	5.164
	5.322
	10.486

	32
	2019
	3.919
	2.510
	4.285
	8.709
	12.994


SPEEH HIDROELECTRICA S.A.
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	Nr. crt
	Year
	Running time (hours)
	Energy produced (MWh)

	
	
	HG1
	HG2
	HG1
	HG2
	Total

	33
	2020
	6.489
	1.123
	5.854
	3.628
	9.482

	Media
	4.189
	1.848
	4.760
	7.224
	11.348



Of the two groups of the Herculane CHE, the one that operates predominantly is HA1, the group with Qi = 5.0 m3 /s which provides the easement downstream of the Herculane dam.
CHE Herculane's average energy production from PIF to date has been 11.35
GWh/year. After the full commissioning of the storage, in the period 1991 ÷ 2020, the average energy production of CHE Herculane was about 12 GWh/year.

1.3.3 [bookmark: _bookmark85][bookmark: _Toc175845024][bookmark: _Hlk175871416]Information on the production to be carried out and the resources used for energy production purposes
In order to assess the revenues obtained from the use of electricity and to determine the technical-economic indicators, the average energy production was determined for each of the two stages of the Cerna - Belareca Hydroelectric scheme, following the completion of the works for the completion of the scheme, proposed by this study.
In order to analyze from the energy point of view the influence of the Belareca Fall stage on the entire Cerna - Belareca Hydroelectric scheme, exploitation plans of the two reservoirs of the hydroelectric scheme were prepared in two variants, in accordance with the design theme.
The general scheme of the Cerna - Belareca PPA consists of two branches, namely:
The Herculane reservoir - realized by a concrete arch dam, located about 6 km upstream from the town of Herculane in an area of gorges.
Features main of accumulation according to Regulation of 79095/08.02.2018 valid until 2028:
· Normal retention level (NNR): 235 mdM;
· Minimum operating level (NmE): 213 mdM;
· Gross volume: 14.72 mil. m3 ;
· Useful volume: 12.16 mil. m3 .
The Herculane Power Plant - located immediately downstream of the dam, in the Cerna riverbed, is equipped with two unequal groups, the first with an installed flow of 5.0 m3 /s and an installed capacity of 1.7 MW, and the second with an installed flow of 15.0 m3 /s and an installed capacity of 5.3 MW. These groups will process on the fall created by the Herculane dam both the flows from the basin difference between the Cerna reservoir and the Herculane reservoir and the flows derived from Belareca. The return of water from the two turbines is made in Cerna at 190 mdM.
The Herculane Power Plant will also install the unit that will process, on the Belareca Falls, the flows derived from Belareca into Cerna.
Electricity generation
In order to evaluate the average annual production of electricity to be obtained in CHE Herculane, on the two stages of fall, exploitation plans have been drawn up for the Herculane and Cornereva storage facilities. The hydrological data used to prepare the exploitation plans cover a period of 30 years (1986 - 2015), during which the ecological flow values were also determined.
The following basic data have been taken into account in the preparation of the operational plans:
[image: ] Mean monthly natural mean affluent flows on the Belareca River in the Cornereva dam section over a period of 30 years (1986 - 2015);
[image: ] Mean monthly flows in natural regime in the Herculane Reservoirof the Cerna river over a period of 30 years (1986 - 2015);
[image: ]Monthly mean flows derived from the Cerna basin (Valea lui Iovan reservoir and Balmez, Sterminos, Olanul and Craiova secondary catchments) to the Motru river catchment (CHE Motru);
[image: ]Mean monthly flows (in modified regime) affluent to the Herculane storage on the Cerna river - without the Belareca diversion over a period of 30 years (1986 - 2015);
[image: ]  Capacity curves of Herculane and Cornereva reservoirs;
[image: ]Characteristic values of the ecological/environmental flow on the Belareca river, downstream of the Cornereva dam, specific to the hydrological flow regime: Qeco. low water = 0,343 m3 /s; Qeco. medium water = 0,704 m3 /s; Qeco. high water = 1,267 m3 /s, with the following distribution:

[bookmark: _bookmark86]Table no. 26 Distribution of ecological flow values according to the monthly hydrological forecast

	Type of
Forecast
	I
	II
	III
	IV
	V
	VI
	VII
	VIII
	IX
	X
	XI
	XII

	> 100%
	0,343
	0,343
	0,704
	1,267
	0,704
	0,704
	0,343
	0,343
	0,343
	0,343
	0,343
	0,343

	80 - 100%
	0,343
	0,343
	0,704
	1,267
	0,704
	0,704
	0,343
	0,343
	0,343
	0,343
	0,343
	0,343

	50 - 80%
	0,343
	0,343
	0,704
	1,267
	0,704
	0,343
	0,343
	0,343
	0,343
	0,343
	0,343
	0,343

	30 - 50%
	0,343
	0,343
	0,343
	0,704
	0,343
	0,343
	0,343
	0,343
	0,343
	0,343
	0,343
	0,343

	< 30%
	0,343
	0,343
	0,343
	0,343
	0,343
	0,343
	0,343
	0,343
	0,343
	0,343
	0,343
	0,343



[image: ]Characteristic values of the ecological flow / easement on the Bolvașnița stream, downstream of the catchment, specific to the hydrological flow regime: Qeco. small waters = 0,040 m3 /s; Qeco. medium waters = 0,083 m3 /s; Qeco. large waters = 0,149 m3 /s;
[image: ]downstream of the Cerna dam (Iovan's Valley), in the Cerna Sat section, a reserved flow of 1.0 m3 /s will be provided to meet the requirements of safe runoff, protection of aquatic fauna, bed morphology, etc;
The easement flows left on the riverbed downstream of the dams, taken from the Water Management Authorizations related to the dam and the abstractions, are as follows:
· 0.25 m3 /s downstream of Valea lui Iovan dam;
· 0.70 m3 /s downstream of Balmez catchment;
· 0.05 m3 /s downstream of Sterminos, Olanul and Craiova catchments;

· the necessary easement flow to be provided on the Cerna river downstream of the Herculane reservoir is 2.43 m3 /s given by the turbine with Qi = 5 m3 /s when the hydro-aggregates are operating, respectively 2,18 m3 /s given through the Ø 400 mm Ø 400 mm service pipe when the hydro-aggregates are not in operation, according to the water management permit;
[image: ]the flow for the water supply of the town of Herculane of 0,15 m3 /s which is taken directly from the Herculane reservoir;
[image: ]Installed flows of the groups: - HA1 - Qi = 5,0 m3 /s, HA2 - Qi = 15,0 m3 /s; HA3 - Qi
= 12,5 m3 /s in var. 1; Qi = 7,0 m3 /s in var. 2; gross and net falls taking into account head losses in the hydraulic path;
[image: ]head losses on the Cornereva - Cerna branch of: 20.0 m at Qi = 12.5 m3 /s in variant 1 and 13.5 m at Qi = 7.0 m3 /s in variant 2;
[image: ]the load losses on the Cerna Falls as measured by ICEMENERG in 1994: 2.9 m for the FVM 2-40 turbine at Qi = 5.0 m3 /s and 3.6 m for the FVM 5.4-40 turbine at Qi = 15.0 m3 /s;
[image: ]Belareca fall efficiencies of 0,90 for the turbine and 0,97 for the generator; Cerna fall efficiencies varying according to fall and load;
[image: ]the availability factor, which takes into account annual downtime for planned or accidental repairs, of 0.96 (corresponding to an average overhaul and repair period of 15 days/year).
By simulating the exploitation of these accumulations we aimed:
· minimizing spills;
· transfer of stock from summer to winter and from wet to dry years;
· full utilization of the reservoir volume (emptying it at the end of the driest period).
The evaluation of the increase of energy obtained on the Cerna fall brought by the Belareca reservoir and the Belareca - Cerna diversion was made by elaborating the exploitation plan of the Herculane reservoir in the current situation (only with the flows on the Cerna) and after the realization of the Belareca - Cerna diversion.

Results of operational plans
Cornereva Reservoir
In Variant 1 (NNR 498.00 mdM), the Cornereva reservoir has a useful volume of 12.2 million m3 (accumulation coefficient α = 19.1%) and can achieve an incomplete annual flow regulation.
In Alternative 2 (NNR 490.00 mdM), the Cornereva reservoir has a useful volume of 7.1 million m3 (accumulation coefficient α = 12.4%) and can achieve seasonal flow regulation.
The Cornereva reservoir supplies the inflows to the HA3 group of the Herculane Power Plant.
Herculane reservoir
The Herculane reservoir, with a useful volume of 12.16 mil. m3 , has the role of regularizing the flows coming from the basin difference between the Cerna and Herculane reservoirs. With an accumulation coefficient α = 6.0%, it achieves at most a monthly flow regularization.

The Herculane reservoir provides the flows available for turbining the HA1 and HA2 units of the Herculane Power Plant.
The main characteristics of the development and the resulting energy parameters for the Cerna-Belareca hydroelectric development in the analyzed variants are presented in the table below.
[bookmark: _bookmark87]Table no. 27 Energy characteristics of CHE Herculane

	
CHE Herculane


Parameter
	Option 1
	Option 2
	Situation act.

	
	
Belareca Fall
	The Cerna fall with the Cerna bypass
Belareca
	
Belareca Fall
	The Cerna fall with the Cerna bypass
Belareca
	Cerna Falls without the Belareca diversion

	NNR (mdM)
	498,0
	235,0
	490,0
	235,0
	235,0

	NmE (mdM)
	470,0
	213,0
	470,0
	213,0
	213,0

	Downstream dimension (mdM)
	235,0
	190,0
	235,0
	190,0
	190,0

	Maximum gross drop (m)
	285,0
	45,0
	277,0
	45,0
	45,0

	Tributary mean flow (m3 /s)
	2,57
	7,99
	2,30
	7,75
	5,96

	Flow consumed (m3 /s)
	-
	0,15
	-
	0,15
	0,15

	Easement flow (m3 /s)
	0,54
	2,43
	0,48
	2,43
	2,43

	Available flow (m3 /s)
	2,03
	7,84
	1,82
	7,60
	5,81

	Installed throughput (m3 /s)
	12,50
	20,00
	7,00
	20,00
	20,00

	Used flow (m3 /s)
	2,03
	7,33
	1,79
	7,14
	5,06

	Installed capacity (MW)
	25,0
	7,0
	14,7
	7,0
	7,0

	Average annual energy (GWh/year)
	38,5
	20,9
	33,1
	20,4
	13,3



CHE Herculane - Cerna Falls (currently in operation) has an estimated annual energy production of 15.2 GWh/year in the mean hydrological year.
The resulting energy parameters for the Cerna – Belareca HD at final Parameter                                      Variant 1	          Variant 2
Total Qi                                         32.5 m³/s	           27.0 m³/s
Total Pi                                          32.0 MW	           21.7 MW
Total Energy (Em)                        59.4 GWh/year          53.5GWh/year
The realization of the Belareca Falls, in the Decree variant (var. 1), brings an average annual energy of 46.2 GWh/year, of which: 38.5 GWh/year on the Belareca Falls (HA3) and a surplus of 7.7 GWh/year on the Cerna Falls (HA1+HA2) due to the contribution of the flows derived from Belareca to Cerna.
The realization of the Belareca Falls, in the optimized version (var. 2), brings an average annual energy of 40.2 GWh/year, of which: 33.1 GWh/year on the Belareca Falls (HA3) and a surplus of 7.1 GWh/year on the Cerna Falls (HA1+HA2) due to the contribution of the

flows derived from Belareca to Cerna.

1.3.4 [bookmark: _bookmark88][bookmark: _Toc175845025][bookmark: _Hlk175871523]Estimates of the workforce employed by the investment: in the realization phase, in the operation phase, including the utilities provision

a) Workforce
a.1. ) work to complete the investment
The table below gives an estimate of the workforce required to complete the investment, by professional qualification, i.e. trades specific to this type of construction work; it should be noted that not all of these posts may be filled simultaneously during the period of the investment.
[bookmark: _bookmark89]Table no. 28 Labor required during the investment period

	Specific professional qualification/specialization
	No. persons

	Site Manager 
	1

	Construction Engineer 
	3

	Electro-Mechanical Engineer 
	2

	TESA Staff 
	4

	Foreman 
	3

	Surveyor 
	2

	Concrete Plant Operator 
	4

	Concrete Laboratory Operator 
	2

	General Transportation Driver 
	3

	Dumper Truck Driver (on-site) 
	7

	Construction Equipment Operator 
	5

	Blaster 
	3

	Carpenter 
	3

	Concrete Worker 
	4

	Concrete Mixer Operator 
	4

	Injection Operator 
	3

	Unskilled Worker 
	15

	TOTAL
	68



a.2.) in service
[image: ]Cornereva dam
· Foreman - 1 person;
· dam installation electrician - 5 persons;
· hydrotechnical installation machinist - 5 persons.
[image: ]CHE Herculane - it will not be necessary to create any new jobs in relation to the current situation of operating personnel (electrician, mechanic, machinist, etc.).
b) How utilities are provided
Water supply
The water supply during the execution period will be done through the existing site organizations within the project "Cerna - Belareca Hydroelectric Project".
Drinking water will be supplied to the staff by means of flat water dispensers, which will be provided by a specialized company at the established locations, with all consumables being collected and provided. In this way this activity will not generate waste on site.
Dam Operator Chamber will include the feed elements from the water source - the aquifer within the enclosure. An exploratory borehole will be drilled to highlight the characteristics of the source, which will be equipped with the necessary hydraulic installations. The submersible pump, mounted in the shaft, will be controlled by a pressure switch, mounted on a pressure tank, which will provide the necessary pressure and flow. It should be noted that, unlike the other elements of the project, which either have access to a water supply network or do not need one, the Dam Operator Chamber, due to its location and specifics, cannot be connected to an existing water supply network, the groundwater supply solution being the only technically feasible one.

· [bookmark: _Toc175845026]Wastewater disposal
During the execution of the works, the site organizations will be equipped with ecological toilets, which will be emptied periodically by specialized and authorized companies.
For the Bargeman's Chamber, an on-site domestic sewage network will be built outside, which will lead the wastewater to a modern compact treatment plant.

· [bookmark: _Toc175845027]Technological water supply
The technological water supply during the execution period is carried out by the existing site organizations within the initial project "Cerna - Belareca Hydroelectric Project". A cooling plant will be built to operate the HA3 group. The plant will provide the cooling water needed to supply the consumers of the T3 group of the Herculane power station, which may be the generator air coolers, the oil coolers of the generator bearings, the oil coolers of the turbinebearings, the generator fire extinguishing system
and turbine shaft sealing.
The installation will also provide the water required for the back-up operation of the ball valve.

· [bookmark: _Toc175845028]Heat supply
During the execution period, the containers of the site organization are equipped with equipment for the provision of thermal agent.
Heating during the operational period will be provided by electrically powered appliances, as foreseen in the initial project.

1.4. [bookmark: _bookmark90][bookmark: _Hlk175871560]Estimation, by type and quantity, of expected waste and emissions

a) [bookmark: _bookmark91]Generated waste
[bookmark: _Toc175845029]Implementation period
The main categories of waste that will result during this period are:
* Inert waste (code 17.05.04)

This category of waste will result from the following operations:
· (re)opening of the quarry;
· (re)opening technology platforms.
· Completion of various works (large water unloader; sluice gates; surge chamber; etc);
· Restoration of the upstream face of the dam;
· maintenance of existing technological roads in the works area;
Depending on the area in the development where the excavated material will be excavated, it will be transported and deposited on one of the four existing stockpiles in the area of this modular heads:
· accumulation tank/front outlet;
· Bolvaşniţa I;
· Bolvaşniţa II platform;
· Power structure platform.
* Asphalt waste (code 17.01.01)
This category of waste will result from the following operations:
· Precast concrete to be removed from the upstream face of the dam;
· Waste from the manufacture/turning of concrete;
· Breaking of technological platforms on completion of works.
· Demolition of the existing buildings on the site (including those on completion of works - temporary constructions);
Being inert waste, we consider that it could also be deposited at the same landfills; obviously, a possible crushing of this waste would be a positive factor in its integration into the landfills.
An alternative solution would be the transportation of this waste to an ecological landfill that will be operational in the area at the time of the works. Obviously, this solution would involve additional costs, which would be borne by the holder of the investment; it is also necessary to obtain the prior agreement of the operator of the landfill to accept this asphalt waste.
It should also be mentioned the possibility of identifying at that time local authorities/economic operators interested in using (e.g. road works/regularization etc.) such concrete waste.
It should be noted that at the time of drafting this SF it is not known when the works to complete this modular heads will start.
· Waste material - non-hazardous (code 17.01.01)
The residual material remaining in the slurry preparation vessel required to make the sealing veil, or the injections in the headrance gallery will be deposited at the ponds.
· Waste material - hazardous (code 17.06.05)
This category includes asbestos sheets on the roofs of buildings to be demolished, including temporary constructions (sheds) that were necessary for buildings already completed.
· Waste material - hazardous (code 19.08.10)
Waste material remaining in the oil separators will be managed by the contractor in accordance with its own procedures for the management of this category of waste.
· Wood waste (code 03.03.01)
The wood material resulting from the operation of removal of woody vegetation (trees, shrubs, branches) will be returned to the Municipality of Cornereva (if it expresses its interest) as representative of the Romanian state.
The remaining waste (twigs, leaves, grasses, weeds) will be transported and deposited at the landfill; over time, the presence of these vegetation residues will favor the renaturation process of the landfill.
· Iron and steel scrap (code 17.04.05)
This category of waste, resulting from the rebar cutting operations, will be temporarily stored in a special container which the contractor will dispose of from the site in accordance with its own waste management procedures.
· Packaging waste paints, varnishes, putty (code 15.01.10)
This category of waste, considered "hazardous", will be managed by the contractor in accordance with his own procedures for the management of this category of waste.
· Household waste (code 20.03.01)
The waste from the contractor's staff will be collected in bins located at the various work points and will be periodically transported by an economic operator authorized to carry out such an activity to the (ecological) deposit to which the household waste from the operating staff of CHE Herculane is also transported.
The management of all these types of waste will be carried out in accordance with the legislation in force at the time of the works and in compliance with the conditions/measures that will be imposed by the regulatory acts that will be issued in order to realize this investment.
SPEEH Hidroelectrica and the Executor will establish by mutual agreement the management (record keeping, transportation, completion of documents, etc.) - in accordance with the legislation in force at the time - of the different types of waste generated during this period.
It is forbidden to leave waste on water and land.
Before the works start, an "Environmental Protection Agreement" will be concluded between SPEEH Hidroelectrica and the Executor, which will clearly stipulate the obligations and responsibilities of the signatory parties.
If all these categories of waste will be managed in accordance with the legislation in force, we can consider that the negative impact thus generated will be insignificant.
[bookmark: _Toc175845030]Operating period
The main categories of waste that will result during this period are:
· Household waste (code 20.03.01)
At the moment, household waste from CHE Herculane's operating staff is collected in bins located in the plant building and is periodically collected by an economic agent with which the operator has a service contract.
This contract will also be extended to the collection of household waste from the operating staff of the Cornereva dam (the bins will be located at the dam operator's chamber).


· Hazardous waste 
lubricating oil (code 13.02.04*); 
transformer oil (code 13.03.10*);
All equipment/facilities to be installed will be state-of-the-art, so that they will have a long service life (more than 25 years) until the time when the question of retrofitting and, consequently, of removing the oil from them will arise.
The management of oil removed from equipment/facilities will be done in accordance with the beneficiary's internal procedures in force at that time.
If all these categories of waste are managed in accordance with the legislation in force, the
negative impact of waste management will be insignificant.
The waste quantities were estimated on the basis of the information and quantities of materials used provided by the beneficiary:
[bookmark: _bookmark92]Table 29 Estimation of waste quantities

	Nr.
crt
	Type of waste
	Quantity
estimated
	Management mode

	


1.
	


Inert waste (code 17.05.04)
	


18.788
mc
	Depending on the area in the development where the excavated material will be excavated, it will be transported and deposited on one of the four existing stockpiles in the area of this modular heads:
· Accumulation basin/front outlet;
· Bolvaşniţa I;
· Bolvaşniţa II platform;
· Power structure platform.

	







2.
	






Concrete waste (code 17.01.01)
	







3.432 mc
	Being inert waste, we consider that it could also be deposited at the same landfills; obviously, a possible crushing of this waste would be a positive factor in its integration into the landfills.
An alternative solution would be the transportation of this waste to an ecological landfill that will be operational in the area at the time of the works. Obviously, this solution would involve additional costs, which would be borne by the holder of the investment; it is also necessary to obtain the prior agreement of the operator of the landfill to accept this asphalt waste.
The possibility of identifying at that time local authorities/economic operators interested in the use (e.g. road works/regulation, etc.) of such concrete waste should also be mentioned
of concrete.

	
3.
	Residual material
Non-hazardous (code 17.01.01)

	
22.4 mc
	As it is mainly mortar, it will be deposited on the waste piles.

	

4.
	Residual material
Hazardous (code 17.06.05)

	

31 440 kg
	This waste consists of asbestos-cement sheets from buildings (1048 pieces, 2 m long and 1 m wide). This category of waste will be removed from the site only by firms authorized for this.

	



5.
	


Wood waste (code 03.01.01)
	



997 mc
	The wood material resulting from the operation of removal of woody vegetation (trees, shrubs, branches) will be returned to the Municipality of Cornereva (if it expresses its interest) as representative of the Romanian state.
The remaining waste (twigs, leaves, grasses, weeds) will be transported and deposited at the landfill; over time, the presence of this vegetation debris will favor
the process of renaturation of the landfill.

	

6.
	
Iron and steel scrap (code 17.04.05)
	

59.358 kg
	This category of waste, resulting from the rebar cutting operations, will be temporarily stored in a special container which the contractor will dispose of from the plant's premises in accordance with its own waste management procedures.
their.

	
7.
	Packaging waste from paints, varnishes, primers (code 15.01.10*)
	
150 kg
	They will be stored in special containers and recovered by specialized companies.

	8.
	Chamberhold waste (code 20.03.01)
	5 kg/day
	They will be sorted into special containers and
valorized through specialized firms.



The estimation of the quantities of waste generated was done by summing up all types of waste resulting from the construction activity (including demolition phase) for each category.
b) [bookmark: _bookmark93]Emissions

The main sources of pollution in the project area are air emissions from:
· Excavation, earthworks, and landscaping activities.
· Material handling activities within the site organization.
· Transportation activities
Emissions from non-road mobile sources
Execution stage
In the execution phase, non-road mobile sources will be represented by the machinery and equipment involved in the construction works (bulldozer; excavator; crane; compactor; front- end loader). The emissions from the operation of these sources have been estimated using the calculation methodology EMEP/EEA - 1.A.4 Non road mobile machinery, Tier1, which takes into account the type and consumption of fuel used and the corresponding emission factors for the characteristic pollutants.
Operating stage
At this stage, the non-road mobile sources will be electric generators. It should be noted that these sources will operate occasionally, only in the event of power grid failures. The pollutant emissions from these sources have been estimated using the calculation methodology EMEP/EEA - 1.A.4 Non road mobile machinery, TIER1, which takes into account the type and consumption of fuel used and the corresponding emission factors for the characteristic pollutants.
The results of the emission calculations are shown in the following table.


[bookmark: _bookmark94]Table 30 Emissions from non-road mobile sources in the implementation phase

	
Source name
	
   Pollutant
	Mass flow
	Emission concentration (mg/m3 )*

	
	
	kg/h
	g/h
	g/s
	

	
Mobile crane
	Pulberi
	0,015
	14,09
	0,004
	132,19

	
	SO2
	0,002
	1,66
	0,0005
	15,7

	
	NOx
	0,22
	217,18
	0,06
	2048,9

	
	CO
	0,07
	71,71
	0,02
	676,5

	
Excavator/Front Loader
	Pulberi
	0,02
	24,51
	0,01
	132,5

	
	SO2
	0,003
	2,91
	0,001
	15,7

	
	NOx
	0,38
	380,06
	0,11
	2054,4

	
	CO
	0,13
	125,50
	0,03
	678,4

	
Bulldozer
	Pulberi
	0,02
	21,01
	0,01
	133,0

	
	SO2
	0,002
	2,50
	0,001
	15,8

	
	NOx
	0,33
	325,77
	0,09
	2061,8

	
	CO
	0,11
	107,57
	0,03
	680,8

	
Compactor
	Pulberi
	0,01
	14,00
	0,004
	132,1

	
	SO2
	0,002
	1,66
	0,0005
	15,7

	
	NOx
	0,22
	217,18
	0,06
	2048,9

	
	CO
	0,07
	71,71
	0,02
	676,5



* Due to the estimated mass flow rates for the calculated pollutants being below the limit value of Order no. 462/1993 - Annex 1, the maximum permissible values of pollutant concentrations of the above mentioned Order do not apply to the analyzed sources.

Emissions from unabated stationary sources
Stage of implementation
The uncontrolled stationary sources of air pollution during the execution period of the works proposed for the realization of the objective are represented by the earth moving activities (stripping, digging, filling, leveling, loading - unloading, transport) for the site development. These operations will mainly be sources of dust emissions into the atmosphere.
An additional source of dust is wind erosion, which accompanies construction works. This phenomenon occurs when, for a certain period of time, uncovered areas of land are exposed to wind action. Wind erosion can, however, be controlled by appropriate measures to reduce the spatial and temporal extent of unvegetated land areas.
Dust generated by material handling and wind erosion is mainly of natural origin (soil particles, mineral dust).
The cutting and welding operations of the metal elements that will make up the buildings will generate emissions of: fine particles containing mainly metal oxides (iron oxide, manganese oxide, nickel oxide, etc.), carbon monoxide resulting from the decomposition of atmospheric carbon dioxide in the electric arc zone, nitrogen dioxide resulting from the oxidation of atmospheric nitrogen due to the high temperature in the electric arc zone, ozone. These sources, however, will not generate significant amounts of pollutants in the atmosphere and have not been included in the calculation of atmospheric emissions.
Emission concentrations cannot be associated with the sources characteristic of the activities during the execution phase of the works, as they are free, open, undirected sources. For the same reason, they cannot be evaluated in relation to the provisions of Order 462/1993 and other emission regulations.

Operating stage
There will be no uncontrolled stationary emission sources during operation.

Mobile source emissions Stage of implementation
During the execution of the works, the mobile sources will be the heavy goods vehicles for the transportation of construction materials and the vehicles of the employees involved in the construction works. All these sources will not operate simultaneously on the site, and their actual operating time will be short, sufficient for moving around the site and parking them in specially designated areas.
The estimation of pollutant emissions from mobile sources was carried out using the EMEP/EEA calculation methodology - 1.A.3.b.b.i-iv Road transport 2016, Tier 1, which takes into account the type of vehicle, fuel type, fuel consumption used and emission factors corresponding to the characteristic pollutants. For this purpose we have considered an average number of 10 heavy-duty vehicles per day running on diesel, 10 light-duty vehicles per day running on diesel and 5 light-duty vehicles per day running on gasoline.
Operating stage
During the operation phase of the objective, the mobile sources will be the employees' vehicles, i.e. 10 vehicles per day (estimated).
We specify that the sources of emissions from employee vehicles will not operate simultaneously on the site, with the busiest period of a day being at the start of the shift. In addition, the duration of a vehicle's operation on the site will be as short as necessary for the time needed to drive to the parking place and to perform parking maneuvers.

[bookmark: _bookmark95]Table 31 Mobile source emissions

	Types of mobile sources
	Fuel type
	
Pollutants
	
Emissions (g/h)
	Emissions in
execution time (g/h)
	Emissions during operation (g/h)

	
Employee vehicles
	
  Diesel
	CO
	8,45
	66,55
	679,19

	
	
	NOx
	33,36
	259,14
	2641,58

	
	
	Pulberi
	2,94
	22,08
	225,09

	
	
	SO2
	0,07
	0,39
	3,34

	
Employee vehicles
	
Gasoline
	CO
	211,36
	420,96
	4293,78

	
	
	NOx
	22,19
	43,98
	443,66

	
	
	Pulberi
	0,08
	0,17
	1,68

	
	
	SO2
	0,29
	0,53
	4,19



Order No. 462/1993 does not set limits for mobile sources. The Order indicates that the pollutant emissions of road motor vehicles are limited as a preventive measure by the technical conditions laid down in the technical inspections carried out periodically throughout the period of use of road motor vehicles registered in the country.
Preventive limitation of emissions from motor vehicles is achieved through the technical conditions imposed at type-approval for registration for entry into service and, throughout their useful life, through mandatory periodic roadworthiness tests.


c) [bookmark: _bookmark96]Demolitions

Demolition/decommissioning works are necessary to realize the project. The related information is presented below in tabular format.
It should be noted that the volumes resulting from demolitions were also taken into account when estimating the amount of waste.
a) Word Lake Cornereva
[bookmark: _bookmark97]Table no. 32 Quantities of demolition works - Lake Cornereva area

	Nr.
crt
	Material name
	Quantity
	UM
	Comments

	1
	Foundation filling
	821,18
	mc
	-

	2
	Raw stone foundations
	1.097,59
	mc
	-

	3
	Concrete foundations
	889,37
	mc
	-

	4
	Stone masonry
	382,00
	mc
	-

	5
	Concrete elevations
	73,31
	mc
	-

	6
	Autoclaved Aerated Concrete
	57,72
	mc
	-

	7
	Brick
	1.100,55
	mc
	-

	8
	Reinforced Concrete Panels
	198,36
	mc
	-

	9
	WOOD
	749,89
	mc
	-

	10
	Plaster
	230,55
	mc
	-

	11
	Corrugated metal walls
	1.280,60
	mp
	-

	12
	Tile
	3.344,60
	mp
	-

	13
	Corrugated sheet
	2.158,00
	mp
	-

	14
	Asbestos cement tiles
	650,00
	pcs (2x1 ml)
	-

	15
	   Metal structure (pipes/profiles)
	793,8
	ml
	-

	16
	Mesh fence – Buzău
	400
	mp
	-
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	17
	4 mm glass pane
	664,24
	mp
	-

	18
	20 Kv transformer substation
	1
	buc
	Shall be relocated on completion

	19
	Metal shed 6.7 x 2.5
	16
	buc
	Shall be relocated on completion

	20
	Metal shed 10.5 x 2.7
	2
	buc
	Shall be relocated on completion

	21
	Metal container 6 x 2,5
	6
	buc
	Shall be relocated on completion

	22
	          0.4 kV Overhead Power Line (LEA) network
	3
	km
	Shall be dismantled on completion of the works

	23
	             20 kV Overhead Power Line  (LEA) network
	2,5
	km
	Shall be relocated on completion


Organization of Shaft Platform Cornereva
	
NR.CRT
	
Location
	
Utility
	
Stay
	Foundation material

	
	
	
	
	Stone
	Concrete

	
	
	
	
	Length
	Width
	Thickness
	H=height
	V u=eartht
	Volume- mc
	   Length 
	Width
	Thickness
	H
	Volume- mc

	1
	concrete foundation for air tank
	Home
/Location
	conservation
	
	
	
	
	
	
	2,50
	2,50
	
	1,5
	9,38

	Total
	
	
	
	
	
	
	
	
	
	
	9,38

	
	Material
	Quantity
	UM
	

	1
	Concrete
	9,38
	mc
	

	1
	Metal shed
	1
	buc
	Shall be relocated on completion
	

	2
	   diesel tanks
	2
	buc
	Shall be relocated on completion
	

	3
	Crawler crane
	1
	buc
	Shall be relocated on completion
	



b) Herculane Platform
[bookmark: _bookmark98]Table no. 33 Quantities of demolition works - Herculane area

	Nr. crt
	Material name
	Quantity
	UM
	Comments

	1
	Concrete
	124,80
	mc
	-

	2
	Autoclaved Aerated Concrete
	18,30
	mc
	-

	3
	Plaster
	7,27
	mc
	-

	4
	Corrugated sheet metal
	356,80
	mp
	-



	5
	Wood
	6
	mc
	-

	6
	Thermopan joinery
	6,72
	mp
	-

	7
	L-shaped metal profiles
	176
	ml
	-

	8
	4mm glass pane
	23,12
	mp
	-

	9
	Electric cable
	1103
	ml
	-

	10
	Metal bars
	14
	buc
	            Shall be relocated on completion

	11
	20 kV transformer substation
	1
	buc
	            Shall be relocated on completion

	12
	     Prefabricated T-shaped aggregate
	36
	buc
	            Shall be relocated on completion

	13
	Crawler crane
	1
	buc
	            Shall be relocated on completion

	14
	Decommissioning OS Herculane
	2064
	mp
	-

	15
	Platform and Pier Landscaping
	5447
	mp
	



c) Bolvaşniţa 1


[bookmark: _bookmark99]Table no. 34 Quantities of demolition works - Bolvașnița 1 area


	Nr. crt
	Material name
	Quantity
	UM
	Comments

	1
	Concrete
	243,61
	mc
	-

	2
	Brick
	43,50
	mc
	-

	3
	Plaster mortar
	10,44
	mc
	-

	4
	Corrugated sheet metal
	1.967,50
	mp
	-

	5
	Asbestos cement tiles
	78,00
	buc
	-

	6
	Wood
	27,00
	mc
	-

	7
	Metal mesh fence
	1000
	mp
	-

	8
	Metal profiles L, O
	2486
	ml
	-

	9
	4mm glass pane
	124,5
	mp
	-

	10
	Electrical cables
	690
	ml
	-

	11
	Surface drainage of the trench with a sterile tank (approx.)
	20.219
	mp
	-

	12
	Prefabricated raft gallery
	364
	buc
	Used in the headrance gallery

	13
	Metal bars
	2
	buc
	      Shall be relocated on completion



d) Bolvaşniţa 2 


[bookmark: _bookmark100]Table no. 35 Quantities of demolition works - Lake Bolvașnița 2 area


	Nr. crt
	Material name
	Quantity
	UM
	Comments

	1
	Concrete
	455,38
	mc
	-

	2
	           Autoclaved Aerated Concrete
	53,45
	mc
	-

	3
	Plaster mortar
	11,93
	mc
	-

	4
	Corrugated board
	406,00
	mp
	-

	5
	Asbestos cement tiles
	320,00
	buc
	-

	6
	Wood
	15,75
	mc
	-

	7
	Metal mesh fence
	30
	mp
	-

	8
	Metal profiles L, O
	817
	ml
	-

	9
	4mm glass pane
	54,88
	mp
	-

	10
	Electric cable
	0
	
	-

	11
	            Restoration of the construction site  surface with waste heap(approx)
	12.757,00
	mp
	-

	12
	Metal bars
	10
	buc
	Shall be relocated on completion

	13
	Container
	2
	buc
	Shall be relocated on completion




d) [bookmark: _bookmark101]Noise
At present, the site area is characterized by low noise and vibration due to the absence of industry and other major sources of auditory discomfort in the main localities adjacent to the project. The main source of noise and vibration is the road traffic on the main traffic arteries in the town of Băile Herculane (str. Trandafirilor, Zăvoi, Castanilor, DN6/E70 and DN67D). The frequency of traffic is higher during periods of increased tourist numbers. The generated noise levels indicate values within the limit values for the protection of the population.
In order to determine the background noise in the project area, specific determinations were carried out in November 2023 with Integrating Sound Level Meter on A, C type 2250 Light BRUEL & KJAER A, C type 2250 Light weighting networks.
· [bookmark: _Toc175845031]Principle of the method
For ambient noise measurements there are two main strategies:
· a single measurement is made under favorable weather conditions, while closely monitoring the source operating conditions;
· a long-term measurement or several point measurements, scattered over time, with monitoring of meteorological conditions.
Both types of measurement require further processing of the measured data. Each result will have some uncertainty, which needs to be determined.
The principle of the method is the determination of the A-weighted equivalent continuous sound pressure level (LAeqT) using a class 1 integrating-averaging sound level meter.
Determination of LAeqT can be performed:
· by continuous measurement over the time interval T;
· by measuring the A-weighted equivalent continuous sound pressure levels over time subintervals of T during which the noise is stationary, LAeqT being obtained by calculation from the results of these measurements;
· by measuring the sound exposure levels of the individual events occurring over the time interval T, LAeqT being calculated from the results of these measurements;
· by combining the above methods.
The acoustic sources contributing to the total field exposure may or may not be distinct. Measurements shall be performed in the field, the determinations may be supplemented by computational steps, including the use of specific validated software.

· [bookmark: _Toc175845032]Equipment
· Integrating sound level meter on A,C weighting networks, class 1- Bruel&Kjaer 2250 Light,series 3011282
Technical specifications
· Class 1 precision integrating sound level meter;
· measuring range 16.4 dB - 140 dB(A);
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· Frequency range 5 Hz - 18 kHz;
· frequency analysis module, provides real-time 1/1 and 1/3 octave analysis;
· frequency weightings A, B, C, Z;
· automatic/manual measurement mode;
· touchscreen;
· illuminated keyboard;
· USB interface, PC software.
· Class 1 Acoustic Calibrator type 4231 - Bruel&Kjaer Technical Specifications
· In accordance with SR ISO 6926:2003;
· Sound pressure level 94±0.2 dB or 114±0.2 dB;
· Frequency 1000 Hz.
· Tripod sound level meter - Bruel&Kjaer
Determinations were carried out in the 4 project areas as follows:
· Zone 1 - On the Cornereva Dam;
· Zone 2 - At the Bolvaşniţa I platform;
· Zone 3 - Bolvașnița II platform;
· Zone 4 - Herculane Power structure.

The values obtained are assessed in relation to:
· A-weighted equivalent continuous A-weighted sound pressure level, LAeqT provided in SR 10009/2017 "Acoustics. Permissible limits of environmental noise level",
4.1 "Permissible noise limits at the boundary of functional spaces", Table 1, heading 4, which states:

[bookmark: _bookmark102]Table 36 Sound pressure level limits

	
No. crt.
	
Functional spaces
	A-weighted equivalent continuous sound pressure level,
LAeqT
(dB)

	1
	Recreation and relaxation spaces, medical treatment and balneoclimatic therapy facilities
	45

	2
	School premises, nurseries or kindergartens, and children's playgrounds
	75

	
3
	Stadiums, open-air cinemas and theaters, cultural, sports, and entertainment events held outdoors
	90

	4
	Industrial premises and spaces assimilated to industrial activities
	65

	5
	Markets, commercial activity spaces, open-air restaurants
	65

	6
	Car parks
	70




Note 1 - The boundary of such premises shall be deemed to be the space exclusively arranged for the specific activity and not the boundary of the property to which the premises belong, which may be wider
Note 2 - The period of time taken into account for the application of the permissible limit is the actual period corresponding to the length of service
Note 3 - Any space that has commercial manufacturing or maintenance activities (such as car service, car washes, etc.) and that is not located in an industrial zone established by the PUG. The boundary of the functional space is the property boundary of this space according to the cadastral plan (including land)
Note 4 - The boundary of such premises shall be deemed to be the boundary of the space for the specific activity and not the boundary of the property to which the premises belong, which may be wider
Note 5 - The boundary of this space shall be deemed to be the boundary of the space exclusively designated as a parking space and not the boundary of the property to which the space belongs, which may be wider, and the permissible limit shall apply only to parking spaces serving large economic objectives (shopping complexes, office buildings, etc.) or which are similar to parking spaces serving such objectives and shall not apply to parking spaces along arterial roads.


[bookmark: _bookmark103]Table no. 37 Measured values of A-weighted equivalent continuous A-weighted sound
pressure level, LAeqT

	Sample code
	Test method
	UM
	Value obtained
	Limit values
admissible

	Zone 1
	SR 6161-1/2022; SR ISO
	
	53,5
	

	Zone 2
	
	
	48,9
	

	
	1996-1:2016; SR ISO
	dB(A)
	
	65

	Zone 3
	
	
	49,7
	

	
	1996-2:2018; PSL 28
	
	
	

	Zone 4
	
	
	44,3
	


As can be seen from the table above, the noise values in the monitored area are currently below the maximum permissible thresholds.
Sources of vibration and noise during construction
During the construction works, noise sources will be temporary in nature, generating local effects for a limited time. The physical pollution associated with the project at this stage is caused by noise and vibration generated by construction activities (vehicle and machinery engines, material handling, operation of earthmoving equipment used for site development, etc.).
The noise level regulated by STAS 10009/2017, "Urban acoustics, permissible noise level limits" is 65 dB(A) at the site boundary. According to the Order of the Ministry of Health No. 119/2014 for the approval of the Hygiene and Public Health Norms on the living environment of the population, the continuous equivalent weighted sound pressure level (AeqT), measured outside the dwelling according to the SR ISO 1996/2-08 standard, at 1.5 m height from the ground, shall not exceed 55 dB and the noise curve Cz 50. During the night (23:00 - 7:00), the continuous equivalent weighted sound pressure level shall not exceed 45 dB and the noise curve Cz 40.
In order to assess the level of impact generated by the proposed project, noise source modeling was performed using the Sound Plan Essential 2.0 software application. A scenario was considered as a very likely scenario, i.e. one in which several noise sources during the 
execution of the works, considering the following noise levels:
· 1 bulldozer 110 dB(A);
· 1 truck 105 dB(A);
· 1 compactor 100 dB(A);
· 1 crane 104 dB(A);
The sources of noise will be of temporary character, being represented by:
· building operations loading/unloading/ materials and equipment;
· operation of equipment and vehicles involved in construction/erection works;
· vehicular traffic necessary for carrying out the works.
Normally the construction works will take place during the period
between 08:00 and 18:00. But there are also operations that need to be carried out continuously, such as pouring concrete for foundations, which may also require night work.
The results of the modeling carried out with the SoundPLAN software show that, during the construction phase, the noise level generated by the project will not have a significant impact on the quality of living in the neighboring villages at the level of the nearest receptors, the operation of the equipment used in the modeling generating a maximum noise level of about 39 dB. The noise generated by the construction activities is not able to change the current noise level induced mainly by the motor traffic in the area.
At the level of protected areas, the noise generated by construction activities may lead to an increase in the equivalent noise level of up to 100 dB(A) over a distance of maximum 50 m, which could lead to a disturbance of species (especially birds) during the works, but given the site area in a forested area this increase will be significantly reduced in the immediate vicinity of the project.
     At the same time, taking into account the location of the works in relation to the inhabited areas (the town of Băile Herculane), the noise value is within the limits set by Order No. 119/2014. Considering the fact that the works carried out in the analyzed project will have a low contribution to the noise level generated in inhabited areas, we consider that no measures
   are necessary to reduce the noise level in relation to the localities.
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[bookmark: _bookmark104]Fig. 54.1 Noise   dispersion in work zones - Herculane area
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[bookmark: _bookmark105]                                                                                                                        						                      Fig. 54.2
Noise dispersion
from construction areas - Cornereva Dam area
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[bookmark: _bookmark106]Fig. 54.3 Noise dispersion in areas with works - Bolvaşniţa II area
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[bookmark: _bookmark107]Fig. 54.4
Noise dispersion in areas with works - Bolvaşniţa I area


Sources of vibration and noise during operation
There will be no additional sources of noise and vibration during the operation of the project compared to the current road traffic.

2. [bookmark: _bookmark108][bookmark: _Toc175845033][bookmark: _Hlk175871830]Description of feasible alternatives

Alternative "zero" - the project is not finalized and the works will be dismantled
Under this alternative it is envisaged to halt the completion of the project and to dismantle the works already completed and restore the land to its original state.
Taking into account the very long period of time during which the investments have been realized up to the current stage (more than 10 years), as well as the elements and volumes of works already completed, their dismantling would generate a negative-significant impact on the conservation objectives of the protected areas in the area of influence, as follows:

a) A huge amount of waste, construction waste, ferrous waste, etc., will be generated during the decommissioning period, thus:

[bookmark: _bookmark109]Table no. 38 Quantities of materials/excavation already realized within the project

	No. crt.
	Subject
	UM
	Cant.
	Description

	I - CORNEREVA DAM

	





I.1
	





Water diversion
	





ml
	





362
	Water diversion is provided by a cofferdam and a suberan gallery located on the left slope.
The berm is made of a ballast prism with concrete diaphragm sealing and is 10 m high, the elevation of the berm is 459.00 m. The diversion gallery is 430 m in diameter and 362 m long.Upstream, a 4.30 x 4.30 m metal berm with a slotted inlet is planned to be launched before the construction of the closure plug. As of 31.12.2014 the berm is 100% completed and the gallery is 100% completed. Still to be executed: concreting of closing, injections in the closing plug and metallic cofferdam.

	I.2
	Dam and foundation excavations
	mc
	113330
	As of 31.12.2014, the following are fully completed

	
I.3
	
Dam fillings
	
mc
	
329140
	As of 31.12.2014, the fills are completed up to the 483 mdM level, the remaining to be executed being between 483 mdM and 494.5 mdM
M
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I.4
	


 Bottom   Drainage Gallery
	


ml
	


365
	Underground gallery in the left slope and comprises: the inlet, the section upstream of the valve chamber and the section downstream of the valve chamber The total length of the hydraulic section of the bottom drain is 365 m, of which: 127 m section under pressure upstream of the valves, 55 ml section connecting with the diversion gallery and 183 m section common with the diversion gallery.
At
As of 31.12.2014, the physical status is as follows: The section upstream of the valve chamber is fully excavated and concreted, except for the 37 m long pressurized armored gallery area 
The section downstream of the valve chamber is fully excavated and concreted 
The section common with the diversion gallery is fully excavated and concreted, except for the thrower concreting 
The access gallery to the valve chamber is fully excavated and concreted in its entirety






	I.5.1
	Bottom drain valve chamber excavations
	mc
	715,42
	Location of the electromechanical equipment (2 VPC valves) 
As of 31.12.2014, the entire superstructure is excavated, the cavern vault is fully concreted, and from the cylindrical superstructure area of the 9.55 m, a ring of 2.80 m is concreted; the infrastructure concreting remains untouched

	I.5.2
	Bottom drain chamber concreting
	mc
	639,62
	

	
I.5.3
	Bottom drain valve chamber injections
	
ml
	
125,00
	

	
I.6
	Access gallery to the bottom drain valve chamber
	
ml
	
209,00
	The access gallery to the valve chamber is 209 ml long (including the 21 m valve chamber connection). As of 31.12.2014, the excavation and concreting are fully completed

	I.7.1
	Dam base (plinth) excavations
	mc
	23830
	The plinth provides the connection between the foundation and the concrete facing. It is made of reinforced concrete, with dimensions set to allow the injection veil to be constructed from it. The thickness of the veil varies between 0.50 m and 1.30 m, and the width is 4.0 m.

	
I.7.2
	
Dam base (plinth) concreting
	
mc
	
5365,40
	

	

I.8
	
Dam concrete facing, including connection with slopes
	

mc
	

416,5
	The concrete facing is made of reinforced concrete, which rests on the supporting layer and has a variable thickness, depending on the hydraulic load to which it is subjected, ranging between 30 cm at the crest and 60 cm at the base. As of 31.12.2014, perimeter slabs were concreted up to 470 mAMSL on the right slope and 475.00 mAMSL on the left slope.

	I.9.1
	Large Drainage Excavation

	mc
	25753
	Compared to the initial solution in the technical design, the spillway has been redesigned as a lateral, taking into account the landslide on the right slope above 494.50 mdM In the new solution, the spillway is a lateral spillway, located on the right bank, with the following components : side overflow, rapid channel, and throwers.

	

I.9.2
	

Large water drainer Concrete
	

mc
	

9757
	

	


I.10
	

Sealing veil (strengthening injections and veil)
	


ml
	


8536
	The depth seal of the dam is provided by the injections completed from the concrete foundation. In the riverbed area, 4460 ml of the injections specified in the initial documentation were carried out, after which additional documentation for 3410 ml was prepared of which 1372 ml were completed Above the elevation of 465 mdM, 2704 ml of injections were completed as consolidation



	
I.11
	
AMC - UCC
	
set
	
1,00
	The drainage system in the dam and foundation, the seepage measurement system, 32,8 ml of DVTs were installed and executed
2 micro-triangulation pilasters

	II - ADDUCTION PRINC. CORNEREVA - HERCULANE



	No. crt.
	Subject
	UM
	Cant.
	Description

	


II.1
	

Bolvaşniţa I access tube (Underground Gallery)
	


ml
	


720,00
	It is 720 m long, provides access up to the intersection with the main tunnel so that work can be carried out on two other working faces (upstream and downstream) and facilitates visits to the main tunnel for periodic inspections.
It is provided with armoring at the intersection and watertight gate. By 31.12.2014 the entire armor (96.4 to) is procured

	


II.2
	

Bolvaşniţa II access tube (Underground Gallery)
	


ml
	


732,30
	It is 732.3 m long, provides access up to the intersection with the main gallery so that work can be carried out on two other working fronts (upstream and downstream) and facilitates access to the main gallery for periodic inspections. It is provided with armoring at the intersection and a watertight gate. As of 31.12.2014
all armor (114 to)

	
II.3.1
	Main excavation (Underground Gallery)
	
ml
	
11967
	
It connects the inlet of the Cornereva reservoir with the Power structure. It has a total length of 11967 ml and a concrete inner diameter of 2.80 m over a length of 2836 ml and 2.40 m over a length of 9131 ml (the section of the gallery was reduced from 2.80 m to 2.40 m by the optimization study in 2003).101.4 to of armouring is planned on the surge chamber front, but it was not procured.

	
II.3.2
	Main inlet prefabricated raft (Gallery Underground)
	
ml
	
10362
	

	
II.3.3
	Concrete main pipeline (Underground Gallery)
	
ml
	
9573
	

	
II.3.4
	Main Injection Filling (Gallery Underground)
	
ml
	
4910
	

	
II.3.5
	Main Injection Injection Reinforcement (Underground Gallery)
	
ml
	
3599
	

	
II.4.1
	Chamber valves outlet valves Shaft land consolidation
(drilling and injections)
	
ml
	
640,00
	The intake is located on the left slope of Cornereva Lake, has three openings for water access, and is equipped with a trash rack cleaning device. As of December 31, 2014, the intake has not been initiated. The valve house for the intake – an above-ground type with a moist shaft. The total height of the shaft (up to the intersection with the intake gallery) is 43.70 meters, with an internal diameter of 4.30 meters and an outer casing of at least 50 cm of reinforced concrete. The excavated diameter of the shaft is 5.30 meters. As of December 31, 2014, the physical status is as follows: the platform has been arranged, and the rock consolidated for the shaft construction, a riser with an internal diameter of 1.30 meters has been drilled, an upper section of 5 meters in height with an internal concrete diameter of 5.30 meters and an excavated diameter of 6.00 meters has been excavated and concreted, the moist shaft phase I of 32 meters (out of a total of 36 meters) has been excavated, and 24 meters have been concreted. The valve house is a ground floor and first-floor structure on reinforced concrete frames over the shaft; as of this date, the construction has not been initiated.

	II.4.2
	Shaft excavation phase I-a
	ml
	37,00
	

	II.4.3
	Shaft - concreting upper section
	mc
	43,50
	

	





II.4.4
	




Moist shaft. Well concreting - Phase I
	





ml
	





24,00
	

	III
	HERCULANE POWER STRUCTURE
	
	
	

	III.1.1
	Penstock Earthworks
	mc
	12344
	It is above ground with Ø 1.50 m and 447 m in length between the M1 massif and the portal of the penstock.As of 31.12.2014, the channel is excavated, the adduction channel and the intermediate foundations are concreted on the M1-M5 section and only three straightening saddles are concreted on the M5-M6 section.
The entire amount of riprap(360 to )

	III.1.2
	Penstock Slope Protection
	mp
	4601
	

	
III.1.3
	Penstock Channel Concreting, Massives, Saddle Supports, Portal
	
mc
	
3022
	

	
III.2
	
Forced Gallery
	
ml
	
193,00
	It has a Ø of 1.80m and a length of 193 m between its portal and the Herculane power station. On 31.12.2014 it is completely excavated, the riprap is installed and concreted (58,23 to)

	III.3.1
	Surge chamber - excavation of the surge chamber shaft
	ml
	50
	It consists of: the surge chamber shaft with a height of
77.15 m and a concrete inner diameter of 3.50 m with reinforced concrete lining; the upper
chamber, which is made by widening the excavation for the shaft to a diameter of 9.20 m, resulting in a concrete inner diameter of 8.0 m over a height of 13 ml; the lower chamber with a concrete inner diameter of between
2.80 ÷ 2.40 m in a length of 30 m with reinforced concrete lining. In the area of the intersection of the shaft with the adduction gallery, a quantity of 33.52 to of armor is planned, which has not been procured

	
III.3.2
	Surge chamber
- concreting surge chamber shaft
	
ml
	
35
	

	
III.3.3
	Surge chamber - excavations lower chamber
	
mc
	
714
	

	
III.3.4
	Surge chamber - concreting
lower chamber
	
mc
	
322
	

	
III.3.5
	Surge chamber - concreting upper chamber
	
mc
	
494,2
	

	
III.4
	
Butterfly Valve Chamber Platform Earthworks
	
mc
	
2500
	It serves the works being carried out at the surge chamber front of the adduction gallery; the technological organization related to the execution is located on it
works and will place the butterfly valve chamber.

	IV - DEFINITIVE ROADS

	

IV.1
	Bolvașnița I Access Road
	

km
	

5,70
	Made of macadam, it provides access to the Bolvașnița I access tube from the communal road, upstream of Valea village, 6 km, branching to the right up to the access tube.


	
IV.2
	Bolvașnița II Access Road
	
km
	
1,90
	Made of macadam, it provides access to the Bolvașnița II access tube from the communal road, upstream of Bolvaşniţa Valley village, branching to the right up to the access tube.


	
IV.3
	Left Slope Contour Road of Herculane Lake
	
km
	
5,3
	It represents the deviation of National Road 67 D required as a result of the construction of the Herculane reservoir between Km 5 (Herculane dam access) and the bridge at the tail of the Herculane lake.


	
IV.4
	Right Slope Contour Road of Herculane Lake
	
km
	
7,2
	Made of macadam, from the bridge at the tail of the Herculane lake to the bifurcation towards the surge chamber and the valve chamber


	
IV.5
	Herculane Surge chamber Access Road
	
km
	
2,1
	Made of macadam, from the bifurcation on the contour road of the Herculane lake on the right slope to the platform area of the surge chamber.

	
IV.6
	Herculane Valve Chamber Access Road
	
km
	
0,7
	Made of macadam, from the bifurcation on the contour road of the Herculane lake on the right slope to the platform area of the butterfly valve chamber.





	No. crt.
	Subject
	UM
	Cant.
	Description

	
IV.7
	Herculane Power Plant Access Road
	
km
	
1,6
	Made of concrete, it was received; after the reception date, the road was reinforced, and the entire route was re-concreted.

	

IV.8
	Herculane Dam Access Road
	

km
	

0,7
	Made of concrete, it was received. After the reception date, a significant landslide occurred, blocking access to the dam. It was necessary to construct an access ramp, including the consolidation of the road platform with drilled columns.

	IV.9
	Quarry Roads
	Km
	3,5
	It provides access to the quarry.

	


IV.10
	Electricity Supply to Herculane Power structure
	


km
	


0,90
	It provides electrical power supply to the consumers at the power structure for the execution of construction and assembly works. The power supply is provided from cell G6 of the 20 kV Herculane Hydroelectric Station via a 20 kV overhead line (LEA) and a 20/0.4 kV transformer station at the power structure.

	V. CORNEREVA DAM

	V.1
	TransTranslator 2 TPI 10B
	buc
	1
	Embedded AMC units in the dam body for monitoring its behavior.

	V.2
	Translator 2TPT10B
	buc
	1
	Embedded AMC units in the dam body for monitoring its behavior.

	V.3
	Translator 2TPT5A
	buc
	3
	Embedded AMC units in the dam body for monitoring its behavior.

	V.4
	Translator 2TPTSA10
	buc
	1
	Embedded AMC units in the dam body for monitoring its behavior.

	V.5
	Displacement Translator TD1
	buc
	2
	Embedded AMC units in the dam body for monitoring its behavior.

	V.6
	Interstitial Pressure Translator
	buc
	25
	Embedded AMC units in the dam body for monitoring its behavior.

	
V.7
	Telemac-Type Pressure Translator
	
buc
	
9
	Embedded AMC units in the dam body for monitoring its behavior.

	V.8
	Total Pressure Translator
	buc
	16
	Embedded AMC units in the dam body for monitoring its behavior.

	V.9
	Translator TE3
	buc
	2
	Embedded AMC units in the dam body for monitoring its behavior.

	V.10
	Telemac-Type Translator
	buc
	20
	Embedded AMC units in the dam body for monitoring its behavior.

	V.11
	Translator TPT
	buc
	6
	Embedded AMC units in the dam body for monitoring its behavior.

	V.12
	PI Translator
	buc
	1
	Embedded AMC units in the dam body for monitoring its behavior.

	V.13
	Total V
	
	
	

	VI. HERCULANE POWER STRUCTURE

	VI.1
	C.F. Subt. Pipe Ø 1800/25 - 3520
	buc
	1
	It represents the lining for the underground section of the penstock that has already been installed

	
VI.2
	C.F. Subt. Elbow End Element C6
	
buc
	
1
	

	
VI.3
	C.F. Subt. Intermediate Elbow Element C6
	
buc
	
2
	

	
VI.4
	C.F. Subt. Final Elbow Element C6
	
buc
	
1
	

	
VI.5
	C.F. Subt. Pipe Ø 1800/25 - 6000
	
buc
	
5
	

	
VI.6
	C.F. Subt. Reduction Ø 1800/Ø1500 - 1500
	
buc
	
1
	

	
VI.7
	C.F. Subt. Pipe Ø 1500/25 - 6000
	
buc
	
1
	

	
VI.8
	C.F. Subt. Pipe Ø 1500/25 - 4000
	
buc
	
1
	



Centralized, the volumes look like this:
· 340,102.50 cubic meters of concrete to be demolished and removed from the project area;
· 162,176 cubic meters of excavation, which should be restored to its original state;
· 58.23 tons of plastic and ferrous materials (cables, reducers, metal armor, etc)
· 28.7 km of roads that should be restored to their original state (more than 400,000 cubic meters of material were excavated to build these roads).

b) The decommissioning works will be carried out over a period of at least 5 years, during which time noise will be generated on the surface of the protected areas creating a continuous disturbance of species, which may lead to substantial changes in their distribution patterns within the protected areas, as well as to decreases in the population sizes of species of Community interest (e.g. disturbance during the breeding period of bird species, disturbance generated by noise and vibration during the hibernation period of chiropteran species of Community interest);
c) The handling of large volumes of earth and concrete has the potential to lead to increased air pollution (especially dust particles) and given the long period of time over which these works are expected to be carried out, dust deposition on the foliage of tree/shrub/plant species in the immediate vicinity of the site may occur, affecting their photosynthetic capacity, leading to drying and degradation of habitats of conservation interest;
d) Given that the decommissioning work on the already completed targets will take place over a long period of time and that they will have to pass through inhabited areas, there is the potential to affect the human population by creating nuisance and noise from the heavy goods vehicles transporting the waste generated;
e) The work to restore the land to its original state will require more than 500,000 cubic meters of borrow soil, most of which is topsoil, and can only be sourced from borrow pits, which will have an additional negative impact on the soil. Furthermore, borrow soil may be contaminated with roots, bulbs, rhizomes, etc. of invasive plant species, which is a potential pathway for these species to penetrate the surface of protected areas, with the risk of their further spread into the surface of habitats of interest.

             This subsequently leads to the degradation of the conservation status of these habitats.

Alternative "one" - completing the investment

"Romania's Energy Strategy 2022 - 2030, with the perspective of 2050" has as its vision the growth of the energy sector in conditions of sustainability, economic growth and accessibility, in the context of the implementation of the 2030 climate and energy policy framework of the legislative package Clean Energy for All Europeans, with the setting of targets for the reduction of greenhouse gas emissions, non-renewable energy sources and energy efficiency and with the perspective of Romania's implementation of the European Ecological Pact 2050. The development of the energy sector is part of Romania's development process. Growth means: using innovative clean technologies in all sub-sectors of the energy system and maintaining Romania as an energy supplier, a factor of energy stability in the South-European area; building new production capacities based on advanced clean technologies; transition from solid fossil fuels (coal, lignite, etc.) to natural gas and renewable energy sources; retrofitting and modernization of existing production capacities and their compliance with environmental standards, strengthening of energy transmission and distribution networks; encouragement of decentralized energy production; encouragement of increased domestic consumption in energy-efficient conditions; export. The national energy system will thus be stronger, safer and more stable, and Romania will maintain its role as an energy security provider intheregion.
The implementation of Romania's Energy Strategy 2022 - 2030, with the perspective of 2050 is also contributing to the completion of the works related to the Cerna-Belareca hydroelectric scheme, which was approved by Decree no. 158/13.05.1980 as a scheme with two reservoirs, Herculane and Cornereva, a single power plant, Herculane, common for the two falls, equipped with three turbines.
It consists of two waterfall steps, Cerna and Belareca, located on the rivers of the same name:
· Cerna Falls - located on the lower Cerna River about 5 km upstream from the resort of Băile Herculane;
· Belareca Waterfall - located in the area of the Cerna-Mehadia depression on the Belareca River, downstream of the village of Cornereva, near the village of Bogâltin.
Within the feasibility study, two variants were analyzed from the technical-economic point of view and the feasibility of the whole development:
· Variant 1 - recalculation of the investment indicators for the approved variant, according to the constructive solution of the approval act, Decree no. 158/13.05.1980;
· Variant 2 - recalculation of the investment indicators in the optimized variant, according to the optimization study of 2003 and according to the AGEA Decision no. 12/07.05.2019.


Option 1 - Decree option
By Decree no. 158/13.05.1980 the "Cerna-Belareca Development" was approved as a development with two reservoirs, Herculane and Cornereva, a single power station, Herculane, common to the two falls, equipped with 3 turbines.
The scheme is under construction, with the entire Cerna Falls, including the Herculane Power Plant and some works in the Belareca Falls, having been executed so far.
[bookmark: _Toc175845034]Cerna Fall
Herculane Dam
Location: the Herculane dam, with cadastral code VI-2 of the Water Cadastral Register, is located 51 km from the sources of the Cerna river, upstream of V. Cosișului and Ogașul Slatina, in the Șapte Izvoare area. The Herculane dam is situated upstream of the confluence of the Cerna river with the Cosișului valley. It is located 36 km downstream of the Valea lui Iovan dam and 5.5 km upstream of the town of Băile Herculane. The access to the dam is
provided by the Herculane - Baia de Aramă highway, DN 67 -D.
Herculane dam is part of the Belareca and Cerna rivers hydroelectric scheme. The dam, 56.00 m high, was built of arched concrete on a site located at the upstream end of the Cerna river gorges.
The main characteristics of the dam according to the operating regulation no.79095/08.02.2018 valid until 2028
Type: the dam is concrete, arched, double curved;
Location: river Cerna; accesses: road Băile Herculane - Valea lui Iovan; Reservoir:
Crest levels  240.0 mdM;
Normal retention level (NNR) 235.0 mdM; minimum operational (NmE) 213.0 mdM;
Total volume at NNR 14.72 thousand cubic meters;
Useful volume above NmE 12.16 thousand cubic meters;
Surface area at NNR 77.80 ha;
The Herculane dam and reservoir are classified in class II of importance (Qc=1%, Qv=0,1%) according to STAS 4273 - 83 and category of importance B.
The Herculane reservoir is located on the Cerna River and was realized by closing the valley with a concrete dam in the section upstream of the confluence of the Cerna River with the Cosișului Valley andtheSlatina hollow, in the Seven Springs area.
The lake lies in a narrow, deep and straight valley with erosion-resistant slopes of mostly crystalline and calcareous rocks, with good stability on the right side and with slippery areas on the left side.The lake collects its waters from the entire upstream sector of the Cerna river downstream of the dam Valea lui Iovan, on a length of about 50 km.
Ten tributaries flow directly into the lake from the right slope and five from the left slope, with generally the same characteristics as in the valley as a whole. Dam of the concrete arch dam type with relatively symmetrically curved double curvature.

It consists of:
· Concrete arch retention dam.
· Type of dam: Concrete arch with double curvature.;
· Crest elevation 240 mdM;
· Foundation elevation (lowest) 182 mdM;
· Maximum height  58.00 mdM;
· Crest length  188.00 mdM;
· Maximum base thickness 13.00 mdM;
· Crest thickness 3.60 mdM;
· Total concrete volume 62,00 thousand cubic meters;
· Length to height ratio (L/H) 3,24;
· Base thickness to height ratio (B/H) 0,22;
· Upstream footbridge  235 mdM;
· Downstream passages 210, 220, 230 mdM;
· Number of plots 18.
The dam is made up of 18 plots with a width of 10 - 11 m. The height of the blades is 1 - 2 m. The joints are of helical rip, sealed with PVC O35 at the walls and between the injection fields. It was divided into 5 injection fields between elevations 198,50; 210,00; 220,00; 230,00; 239,70 mdM. The dam is equipped with:
· 1 perimeter gallery on 11 of the 15 plots;
· horizontal access galleries in the perimeter at elevation 198.50 mdM in plots D4 and S4;
· intermediate pendulum reading niches at elevation 220 mdM in plots D4,O,S4;
· footbridges on the downstream face at elevations 210, 220 and 230 mdM;
· bridge over the free spillway;
· metal access doors to the perimeter gallery.
· Surface unloader
· Type: front spillway without stakes - 2 openings 2 x 8 x 5 m;
· Fast channel l=8.00. 4.25 m; L= 61.00 m;
· Maximum discharge capacity = 276 mc/s.
· Bottom depletion (2 bottom outlets)
· Invert elevation of the inlets 194 ,00 mdM;
· Section of the pipes in the dam 2 x 3.40 x 3.30 m;
· Length of outlet 37,00 m; 
Mechanical equipment:
· 3.4 x 5.5 m upstream;
· 3.30 x 3.30 m segment downstream;
· Maximum discharge capacity 2x 290 mc/s.
Downstream, both the unloader and the plant discharge into a concrete channel with concrete sills to create a water cushion.
Drainage galleries
The gallery on the right slope is built at 198 mdM and has a length l = 68.0 m. The galleries on the left slope are built at an elevation of approx. 194 mdM, total length l =275.0 m and consist of:
· Dam drainage gallery section l = 35.0 m;
· Section of the drainage gallery l = 240.0 m.
· Access to the galleries is provided through the diversion gallery and a 115 m access gallery.
· The length of galleries in the slopes for injection, drainage, diversion total 909 m.
     Herculane Power Plant
The Herculane hydroelectric power plant is a surface power plant (on diversion, with penstocks) located at the downstream foot of the dam.
It is a reinforced concrete construction with a superstructure with the following dimensions: length L=36 m, width l=9 m, and height from the level of the machine room to the roof H=12.20 m.
The power plant is equipped with three Francis vertical FVM turbines (it can also be realized in reversible version).
The 110 Kv TRAFO station is located on the right bank about 200 m downstream of the dam. The power station is of the "Surface" type and is equipped with three groups with a total output of 32 MW. One group (Pi=25 MW, Qi=12.5 m3 /s) uses water from the Cornereva reservoir on the river
Belareca, with restitution in Herculane Lake, and the other two groups (Pi=1,7 MW and Pi=5,3 MW)
uses the water from the Herculane reservoir and returns it to the Cerna river.
Currently, the two 1.7 MW and 5.3 MW units are installed and operating on the Herculane Falls.
Main adjacent works:
In addition to the works with hydroelectric functionality, mentioned above, theinvestment also included a series of adjacent works, as follows:
· Roadside access,both for the execution of works and for the operation hydroelectric objects, as well as with final functionality with different specificities;
· Technological access roads to the development works;
· Roads with complex final destination (tourism, forestry, hydro);
· Road around Lake Herculane;
· National road 67 D - concreted in the area of Lake Herculane;
· Romtelecom connection town Herculane-CHE Herculane;
· 110 kV station on the Herculane platform;
· LEA 20 kV-CHE Herculane - Vicol-Herculane park connection point;
· LES 20 kV-CHE Herculane-Punct Connections Parc Vicol-Herculane, currently not operating;
· Herculane accommodation;
· River Cerna regularization works downstream of the Herculane dam.
Belareca Fall
The Belareca Falls are part of the Cerna-Belareca hydroelectric scheme. The Belareca Falls provides for the hydroelectric utilization of the flows from the main watershed - the Belareca River.

The main objects that make up the Belareca fall and their characteristics are:
Cornereva Dam

Cornereva Dam is part of the Belareca and Cerna rivers hydroelectric scheme. The dam with a height of 60.00 m was designed to be made of local materials in a site located at the upstream end of the Cerna river gorges.
Main features of the dam
Type: the dam has a clay screen, a downstream prism made of crushed rock and an upstream load of local natural ballast.
Location: Belareca river; access: Mehadia-Plugova-Cornereva county road. Accumulation:
	Levels
	Maximum during flood
	502,2 mdM;

	
	Normal retention level (NNR)
	498,0 mdM;

	
Volumes
	Minimum operating level (NmE)
Total at NNR
	470,0 mdM;
13,8 mil. mc;

	
	Useful above NmE
	12,2 mil. mc;

	
Surfaces
	For flood attenuation
At NNR
	4,1 mil. mc;
75,2 ha;



Main branch Belareca - Herculane
It is sized for a flow of 12.5 mc/s and consists of:
· Main intake. It is designed as a pressurized gallery with an internal diameter of Di = 2.80 m, an external diameter of De = 3.30 m, and a length of L = 11,967 m. It is lined with reinforced concrete, prestressed by injections with cement solutions.
· The intake gallery is equipped with two access tubes for construction:
· Bolvașnița I access tube, with a length of 692 m;
· Bolvașnița II access tube, with a length of 732 m.
· The power structure consists of:
· Surge chamber with an upper chamber, lower chamber, and diaphragm shaft;
· Underground butterfly valve chamber, with 2VF 200-110;
· Metallic penstock, with 3 sections:
· Upper section, with an internal diameter of Di = 2.00 m and a length of L = 254.7 m;
· Lower section, with an internal diameter of Di = 1.80 m and a length of L = 280.0 m;
· Armored forced gallery section, with an internal diameter of Di = 1.80 m and a length of L = 90.76 m.

Secondary branch Bolvașnița
The Bolvașnița secondary diversion is located in the valley of the Bolvașnița stream, upstream of the Bolvașnița I access tube and has 2 components: the Bolvașnița secondary catchment and the secondary adduction pipeline that leads the flows captured in the adduction gallery.
     The Bolvașnița secondary catchment is a run-of-river Tyrolean intake. It is sized to capture a multiannual average flow of about 0.3 mc/s with an installed flow of about 1.2 mc/s. The sizing of the catchment decanter took into account the fact that the water collected is fed directly into the main intake and then through the penstock to the turbines. The secondary adduction pipeline is an 800 mm diameter pipeline 1500 m long. In order to have as long a service life as possible without the need for costly to maintain in the terrain and climate in which it is located, the pipeline will be metallic and protected with a concrete cover.
The main technological equipment of the objects that form the Belareca fall are:
Cornereva Dam
Bottom drain inlet: a rare, vertical 4.0 x 6.0-260/12 grating, which is designed to prevent large solids from entering the hydraulic circuit of the bottom drain.
Valve chamber - GF: penstock assembly in casing, type Vpc 1.18 x 1.7 - 45, containing the valve drive system and the necessary metal fittings for assembly. The valve installation consists of two valves, one of which is a working valve and the other a revision valve.
Valve chamber - GF: 80 kN suspended beam with 80 kN hoist hoist required for overhaul of penstocks.
Valve chamber - GF: Trafo 20/0,4 kV.
Dam attendat’s house: emergency generator set, with a rated power of 250 kVA, its role is to ensure the supply of electricity to vital consumers at the dam and the outlet, in the event of accidental loss of their supply voltage, namely:
· Operation of a valve from the bottom outlet
· Operation of the Cornereva water intake valve
· Illumination of the dam galleries
· Power supply to the dam operator's house
· Automation, lighting, heating
· Main intake
· Coarse vertical grating assembly of 3 x (3.36 x 60) – 60/12
· Penstock assembly in a VPc 1.45 x 2.1 – 45 housing, including the necessary metal structures for installation
· Suspended beam with a 50 kN hoist required for penstock maintenance
· Trafo 20/0.4 – 2x250 kVA
Power structure
Butterfly valve chamber: VF 200 - 110 butterfly valve assembly containing the actuating system and the necessary metal fittings. The installation consists of two valves, one for working and one for servicing.
80 kN overhead crane with 80 kN hoist required for butterfly valve overhauls. 3. Trafo 20/0.4 
kV - 2 x 250 kVA.
Herculane Power Plant - aggregate No. 3 for the Belareca Falls:
· 110 kV outdoor station;
· One HVS-303/170-1 (31500 kVA) HVS-303/170-1 hydro generator set;
· Hydraulic turbine assembly FVM 29-238 n=600 rpm Q=12.5 mc/s;
· A 10.5/110 kV step-up transformer;
· spherical valve VS 140-400 (including SDVs);
· A flat temporary dam on draft tube stoplog installation. 
Main adjacent works:
· Roads of access,both forexecution of the works and the operation hydroelectric objects
 and with final functionality with different specificities;
· Technological access roads to the development works;
· Roads with complex final destination (tourism, forestry, hydro);
· Deviation of county road Dj 608 in the area of Cornereva dam.
· 110 kV station on the Herculane platform:
· LEA 20 kV - CHE Herculane-Punct connections Parc Vicol-Herculane;
· The 20 kV - CHE Herculane-Punct connection point Parc Vicol-Herculane, currently not operational.
· Regularization works downstream Cornereva dam: on a length of approx. 1 km downstream of the dam.

[bookmark: _Toc175845035]Version 2 - Optimized version
In 2003 the optimization study was carried out and approved by the Technical-Economic Council of S.C. Hidroelectrica S.A. Bucharest with the opinion no. 99/2003, following which a series of optimizations appeared compared to Decree no. 158/1980 at the Belareca fall.
Cerna Fall
It is fully executed in accordance with the provisions of Decree 158/1980. The description is detailed above.
Herculane Dam
Herculane dam is part of the Belareca and Cerna rivers hydroelectric scheme. The dam,
56.00 m high, was built in arched concrete on a site located at the upstream end of the Cerna river gorges.
The main characteristics of the dam according to the operating regulation no.
79095/08.02.2018 valid until 2028
Type: the dam is concrete, arched, double curved;
Location: river Cerna; accesses: Băile Herculane - Valea lui Iovan road; 
Accumulation:
	-	Levels
	cresting
normal retention (NNR)
Minimum Operating Minimum (NME)
	240.0 mdM;
235.0 mdM;
213.0 mdM:

	-	Volume
	total NNR
	14.72
thousand mc;

	

-	Areas
	useful above NME

the NNR
	12.16
thousand mc;
77.80 ha;




Herculane Power Plant
The plant is located downstream of the Herculane dam.
The power plant is of the "Surface" type (forced diversion) and will be equipped with three units with a total capacity of 21.70 MW.
One group (Pi = 14.7 MW, Qi = 7.0 m3 /s) uses water from the Cornereva storage on the Belareca river, with release into the Herculane lake, and the other two groups (Pi = 1.7 MW and Pi = 5.3 MW) use water from the Herculane storage with release into the Cerna river.
Currently, the two 1.7 MW and 5.3 MW units are installed and operating on the Herculane Falls.
Belareca Fall
The Belareca Falls are part of the Cerna-Belareca hydroelectric scheme. The Belareca Falls provides for the hydroelectric utilization of the flows from the main watershed - the Belareca River.
The main objects that make up the Belareca fall and their characteristics are:

Cornereva Dam
Following the "Optimization study on the development scheme and constructive solutions to improve the technical-economic indicators of the Cerna-Belareca development", option 3 was selected as the optimal option. In the technical project drawn up in November 2003, the solution was presented as a rockfill dam with a reinforced concrete mask, the normal level of retention in the reservoir being set at 490.00 mdM and the installed flow rate at Qi = 7 m3 /s.

BUILDING PART
The dam with a height of 51.0 m is designed to be made of local materials at a site located at the upstream end of the Belareca river gorge.
The Cornereva Dam is of importance category B = B=Belated and class II importance.
Accumulation
The main characteristics of the Cornereva reservoir are:
· normal retention level (NNR) - 490,00 mdM;
· minimum operating level (NmE) - 470,00 mdM;
· maximum flood level 0.10% - 494.30 mdM;
· gross volume (at NNR) - 8.67 mil. m3 ;
· useful volume- 7.11 mil. m3 ;
· area at NNR - 53.5 ha;
· area at NmE - 20.2 ha.

Description of works
The Cornereva dam is a reinforced concrete rockfill dam with a reinforced concrete mask, with a crest elevation of 494.50 mdM. The main weirs of the dam are as follows:
Body of the dam
The dam is zoned according to the type of material (see plan H - 24 - 2021):
· zone 1A - upstream protection ballast;
· zone 1B - upstream protection clay;
· zone 2A - Mask backing layer - consisting of a mixture of crushed stone sorted in the crushing plant - sorting with a high content of fine particles and maximum grain size of max
< 70 (100) mm;
· zone 2B - the transition layer - a mixture of crushed stone of intermediate grain size (4> max < 300 mm);
· zone 3A - current quarry anrocores (hstrat = 1,00 m thick);
· zone 3B - rockfill protection wall;
· zone 3E - rockfill draining H= 5,00 m.
The slopes of the dam embankments are as follows: 1 : 1.4 upstream and 1 : 1.3 downstream. The downstream embankment is provided with berms of 4.0 m at elevations 471.50 mdM and
451.50 mdM.

The main dimensions of the dam are:
· height - 51.00 m;
· crest elevation - 494,50 mdM;
· crest length - 180,00 m;
· crest width - 10.00 m;
· width at the base - 165.00 m.

Sealing element
In this type of dam, the sealing element is the reinforced concrete mask, which rests on the dam's supporting layer. The thickness of the mask varies according to the hydraulic load to which it is subjected, i.e. 30 cm at the crest and about 60 cm in the bed.
The connection between the foundation and the mask is provided by a reinforced concrete hearth (plinth), the dimensions of which are chosen so that the injection veil can be made from it. Thus, the thickness of the glass is variable between 0.50 m and 1.30 m, and its width is 4.0 m.
Injection veil
Deep sealing of the dam foundation is planned to be carried out by cement slurry injections from the dam plinth as follows:
· Bonding-consolidation injections;
· Protective veil injections;
· Sealing veil.

High-water drainer
The high-water spillway is of the lateral spillway type, located on the right bank, with the following component parts: lateral spillway, rapid channel and jet. The design flow is 282 m3
/s (Q1%) and the verification flow is 580 m3 /s (Q0.1% +∆Q), corresponding to the 0.1% insured flood wave.
The main features of the evacuator are:
· crest elevation of the spillway - 490 mdM;
· spillway width - 30 m;
· Channel width - 8 m;
· length of the launcher - 17 m;
· total evacuator length - 130 m.

Bottom outlet
The bottom emptying of the dam is of the underground gallery type, located on the left slope and comprises the following structures: inlet, upstream section upstream of the sluice gate chamber,  downstream sectiongate chamber, sluice gate chamber, downstream section

the valve chamber and access gallery. The total length of the hydraulic section of the bottom outlet is 365 m, of which 127 m is the pressurized section upstream of the sluice gates, 55 m is the section connecting with the diversion gallery and 183 m is the common section with the diversion gallery. The maximum fall is 50.5 m, the maximum water velocity is 23.6 m/s and the maximum flow is 47.2 m3 /s.
Water diversion
Water diversion during the construction is provided by a cofferdam and an underground gallery on the left slope.
The barrage is made of a ballast prism with a central clay core as a sealing element. The height of the barrage is 10 m, allowing the diversion gallery to be loaded and the flow to be discharged with 10% assurance, Q10% = 103 m3 /s.
The diversion gallery is located on the left slope, has a diameter of 4.30 m and a length of
362.00 m.
Upstream, a slotted inlet for the metal barge (4.30 x 4.30 m) is planned, which will be launched before the construction of the closure plug begins. During the operation of the dam, the culvert will be installed as a viewing and drainage gallery.

INSTALLATION PART
Ventilation installations (bottom emptying valve chamber and Cornereva access gallery- dam). 
Interior electrical installations of the bottom emptying valve chamber.
Electrical installations access gallery to the bottom outlet valve chamber, injection and drainage gallery (including access gallery).
Electrical installations for exterior lighting of the dam crest.

MECHANICAL PART
· Mechanical equipment at Cornereva dam (bottom outlet)
· Trash rack
· The trash rack 4.0 x 6.0 - 260/12 grate is designed to prevent large solid bodies from entering the hydraulic circuit of the bottom outlet of the Cornereva dam.
· Penstock installation in housing
· The 1.18 x 1.70 m flat gate installation in a 1.18 x 1.70 m casing is designed to close the bottom outlet of the Cornereva dam.
· Circular gantry crane
· Temporary cofferdam installation
· The 4.3 x 4.3 m deep diversion cofferdam (diversion barrage) is needed to divert water to the Cornereva dam

ELECTRICAL PART
Electrical equipment at Cornereva dam (bottom outlet valves)
The current solution for the 0.4 kV power supply to the bottom emptying valve chamber is via two 0.4 kV cables from the dam attendat’s house as follows:
· Supply 1 from the SI’s from the shuffle chamber;
· Supply 2 from the SII's from the home shuffler.
The composition of the electrical power supply, control and automation installations at the bottom outlet of the Cornereva dam is as follows:
0.4 kV supply and distribution box (CAD3) - prefabricated, enclosed, metal, equipped with modern switchgear with high performance and reliability to ensure increased operational safety;
24 VDC cabinet (DCC3) - equipped with an automatic rectifier, a 24 V battery, automatic circuit breakers on the supply and distribution circuits to the consumers, measuring and signaling equipment, etc.;
Electric power, control, automation and valve monitoring cabinet (DCV3) - prefabricated, enclosed, metal enclosure, equipped with modern switchgear, with high performance and reliability to ensure increased safety in operation;
Local test boxes for hydraulic power units (CT1, CT2) equipped with: operating mode selection key for each pump and penstocks (test, auto), control buttons (on/off) with signal lights, etc.
Electrical features cabinets/boxes:
Operational voltagess:
- 24VDC (±20%);
- 400/230 VAC (+10%, -10%), 50 Hz;
Operating signaling and control voltages: direct current, 24 VDC; Degree of protection: min. IP 54;
Work socket, heating system and internal lighting.

Dam operator’s Chamber - Cornereva
CONSTRUCTION PART
The construction is located in the vicinity of the Cornereva dam crest, close to the access road to the dam crest, on a platform at 494.50 mdM.
Building system
The building of the damkeeper's chamber has a ground floor + storey, with a polygonal plan. The construction system consists of walls made of 30 cm thick GVP brick masonry on the outside and 25 cm thick on the inside, stiffened with reinforced concrete columns, floor slabs and beams.
The access floors and stairs are monolithic reinforced concrete.
The roof is of the truss type, made of resinous wood supporting a sheet metal cladding. The building has maximum plan dimensions of 24.50 m x 8.00 m. The built area is 167.50 m2 and the unfolded area is 310.70 m2. The height at the cornice is 5.25 m above ±0.00 and the height of the roof at the highest elevation is 10.40 m above ±0.00.
The elevation ±0.00 is 69 cm above the elevation of the landscaped area (outside concrete roadway platform).

MECHANICAL PART
Mechanical equipment at the dam attendat’s house

The emergency generator set, with a rated power of 125 kVA, is intended to ensure the supply of electricity to the vital consumers at the dam and the socket, in the event of accidental loss of their supply voltage, namely:
· operating a valve in the bottom outlet;
· operating the Cornereva water intake valve;
· illumination of the dam galleries;
· powering the dam attendat’s house;
· automation, lighting, heating.

ELECTRICAL PART
Electrical equipment at the dam keeper's chamber
The composition of the electrical power supply, control and automation installations at the Cornereva dam's dam attendat’s house is as follows:
-	Primary switching 20 kV substation consisting of 5 indoor 24 kV, 630 A, 16 kA/1s, 16 kA/1s, prefabricated, enclosed, metal, prefabricated, metal, indoor cells.
The station cells will have the following functions:
· two line cells that connect to the terminal poles of the two 20 kV LEA;
· two transformer cells, through which 400 kVA own service transformers are supplied;
· voltage measuring cell on the 20 kV busbar.
The transformers will be installed in specially designed boxes located on the ground floor of the dam owner's chamber.
Secondary switching

A 0,4 kV (DA1÷3) metal, prefabricated, closed type, 0,4 kV (DA1÷3) supply and distribution switchgear, equipped with modern switchgear, with high performance and reliability, ensuring increased safety in operation;
24 VDC cabinet (D4) - equipped with an automatic rectifier, a 24 V battery, automatic circuit breakers on the supply and distribution circuits to the consumers, measuring and signaling equipment, etc.;
Cabinet with master Programmable Automatic Master (AP) automation system with dam functional assembly;
assembly of j.t. wiring and secondary circuits (including dam attendat’s house-bottom-running chamber- plug connections).
Features electrical cabinets:
Operational voltagess:
- 24VDC (±20%);
- 400/230 VAC (+10%, -10%), 50 Hz;
Operating signaling and control voltages: direct current, 24 VDC; Degree of protection: min. IP 41;
Working socket, heating system and internal lighting. Main branch Cornereva - Herculane
The Cornereva - Herculane branch consists of:
The Cornereva - Herculane main pipeline, which connects the Cornereva Lake with the Herculane Power structure;
The Herculane power structure, connecting the Cornereva - Herculane adduction gallery to HA3 of the Herculane CHE.

CONSTRUCTION PART
The Cornereva - Herculane main pipeline consists of the power intake, the intake valve chamber and the Cornereva - Herculane main pipeline gallery, including the Bolvașnița I and Bolvașnița II access tubes.
Power intake - is located on the left side of the Cornereva reservoir near the dam and is
sized at the installed flow of 7 m3 /s.
The intake has three openings for water access, with a gross area of 3.36 x 4.80 m each, realizing a gross inlet velocity into the grate of 0.15 m/s.
Features:
· outlet threshold elevation 463,00 mdM;
· inlet invert elevation 463,00 mdM.
The outlet valve chamber - is of the above-ground 
Moist Shaft
In order to comply with the gauges, a well with an inside diameter of 2.15 m was created.
The total height of the shaft (up to the intersection with the access tube) is 43.70 m.
Above ground valve chamber Resistance
The main function of the valve chamber is to supervise the operation of the penstock located in the Shaft at the main headrance intake.
It is a P+1 reinforced concrete framed construction and consists of monolithic reinforced concrete columns on isolated foundations, connected with foundation beams on the contour, longitudinal and transverse reinforced concrete beams and reinforced concrete slabs.
The adduction gallery - has a total length of 11,967 m and a concrete inner diameter of
2.80 m over a length of 2,836 m and 2.40 m over a length of 9,131 m (the gallery section was reduced from 2.80 m to 2.40 m by the optimization study in 2003).
It is a reinforced concrete-lined pressure tunnel.
This tunnel was executed through 4 attack points: Cornereva at the upstream end, Bolvașnița I and II access tubes on the adduction route and the Herculane power structure at the downstream end.
The two access tubes, Bolvaşniţa I with a length of 720 m and Bolvaşniţa II with a length of 732 m, are completed.
From these access tubes, Bolvașnița I and II, excavations were carried out on the upstream and
downstream gallery, thus the gallery was excavated on 6 faces.
At present, the main Cornereva-Herculane adduction gallery is being completely excavated. Armored zones
The areas where the armor is installed are:
· Cornereva outlet valve area;
· Bolvașnița I inspection access tube, to ensure the watertightness of the watertight gate;
· Bolvașnița II inspection access tube, to ensure the watertightness of the watertight gate;
· the downstream end of the gallery, upstream of the portal of the surge chamber gatechamber, to avoid exfiltration from the gallery.
Herculane Power structure
At the downstream end of the adduction the power structure was designed, located on the right bank of the Cerna river, immediately downstream of the Herculane dam. It is composed of: the surge chamber, the butterfly valve chamber and the penstock.
The surge chamber is composed of:
· upper chamber - reinforced concrete construction, above ground, cylindrical, with inside diameter Di = 8.0 m and height H = 13.0 m;
· the surge chamber shaft - with inner diameter Di = 3.50 m and height H = 77.15 m, is lined with reinforced concrete. The entire height of the shaft will be grouted consolidation - pre- compression;
· lower chamber - has a concrete inner diameter Di = 2.8 - 2.4 m, 30.0 m in length, with reinforced concrete lining and a slope of 2% from the shaft to the connection of the headrance gallery with the surge chamber (suitor).
Butterfly Chamber
The butterfly valve chamber is located on the platform at 425.00 mdM, downstream of the access portal to the main and upper penstock gallery of the CHE Herculane penstock, on the access road to the surge chamber, between the M1 anchorage and the main penstock gallery portal.

The Butterfly Valve Chamber is a ground floor construction with 2 bays of 4.50 m and an opening of 9.00 m. The mounting platform elevation ±0,00 (425,10 mdM) is 10 cm above the outer platform elevation (425,00 mdM).
The building is equipped with a bridge crane. 
The dimensions of the construction are:
· maximum plan dimensions = 10.00 m x 10.30 m;
· built area = 101,85 m2;
· Developed area = 101,85 m2;
· maximum height = 9,70 m. Penstock and culvert
The penstock of the Herculane Power Plant transports the installed flow of 7 m3 /s from the valve chamber, located at the downstream end of the Cornereva - Herculane adduction gallery, to the HA3 hydro-aggregate of the Herculane CHE.
The sectioning of the penstock by diameters and construction solutions is as follows:
- Portal section Portal adduction gallery - Massive M1, 25.45 m long, consisting of:
· the connection between the gallery shielding (Φ 2.40 m) and the butterfly valve chamber, which will contain a removable section with a manhole;
· butterfly valve chamber;
· butterfly gate chamber connection - massive M1;
· the aerial penstock with a diameter Φ 1.50 m and a length of 447.0 m, between the M1 - Portal massifs;
· a penstock with diameter Φ 1.80 m and length of 193.0 m, between the portal of the gallery - Herculane Power Plant, composed of:
· an inclined section;
· a horizontal section.
Between the massifs, the metal pipeline rests on saddles 8÷10 m apart.
The forced gallery is the last part of the Herculane power structure. The gallery connects the Herculane penstock to the Herculane power station (group no. 3).
The gallery is armored along its entire length. At about 8.50 m from the portal downstream, the 1.50 m long connecting section between the 1.50 m diameter penstock and the 1.80 m diameter gallery armor is installed.
A reinforced concrete portal was built for the gallery.

MECHANICAL PART
Mechanical equipment on the main diversion
The technical characteristics of the mechanical equipment, which are mounted at the energy socket, socket valve chamber and butterfly valve chamber, are:
Trash rack
The 3 x (3,36 x 4) - 40/9 vertical grate is used to contain floats, immersed bodies and equips the energy intake, which ensures the water intake in the adduction and then in the penstock feeding the vertical Francis turbine (T3) from the Herculane Power Plant, on the Cornereva fall.
Cofferdam intake
The "BA 1.45 x 2.1/35" cofferdam installation is located upstream of the flat well shaft, which equips the Cornereva Falls power intake. The batching plant ensures the water intake into the adduction and then into the penstock feeding the vertical Francis turbine (T3) of the Herculane Power Plant.
The body of the concrete element is a welded metal construction with horizontal and vertical beams welded to the deck plate, capable of transmitting the loads arising from hydrostatic pressure to the concrete without deformation beyond the permissible limits and while maintaining the watertight condition.
Technical features:
· Opening 1450 mm;
· Height 2100 mm;
· Design pressure 35 mca. 
Penstock outlet
The penstock 1.45 x 2.1/35 equips the Cornereva waterfall power intake. The purpose of the valve is to ensure the closure of the water access to the adduction in normal situations and in case of failure.
A penstock is a welded metal construction consisting of main beams, stringers, struts, bracing and planking.
Technical features:
· Bonneted slide gate; 
· Opening 1450 mm;
· Height  2100 mm;
· Design  pressure 35 mca.
Installation of butterfly valves power structure
The butterfly valve installation is installed in the valve chamber of the power structure on the Belareca - Cerna main branch, between the headrance and the penstock of the power plant.
The butterfly valve (working and safety) has a diameter of 1,500 mm, the static load is 78 mca, and the maximum flow rate at which it must close is 40 m3 /s.
Manual single-girder overhead crane
The single-girder overhead crane, including the travelway, will be installed in the butterfly valve chamber of the Cornereva headrance. They are to ensure the safe maneuvering of the valve chamber equipment in light operation.
The preliminary rated lifting capacity is 40 kN, depending on the heaviest equipment to be handled.

ELECTRICAL PART
Electrical equipment at the main diversion
Main intake (intake valve chamber)
The electrical power supply, control and automation installations at the water inlet are as follows:
0.4 kV supply and distribution box (CAD2) - prefabricated, enclosed, metal, equipped with modern switchgear with high performance and reliability to ensure increased operational safety;
24 V DC cabinet (DCC2) - equipped with an automatic rectifier, a 24 V battery, automatic circuit breakers on the supply and distribution circuits to the consumers, measuring and signaling equipment, etc.;
Electrical cabinet for power supply, control, automation and monitoring of outlet valve (DCV2) - prefabricated, enclosed, metal type, equipped with modern switchgear, with high performance and reliability, ensuring increased safety in operation;
Local test box for the control of the hydraulic power unit and valve (CT) equipped with: operating mode selection key for each pump and penstock (test, auto), control buttons (on/off) with signal lamps, etc.
Electrical features cabinets/boxes:
Operational voltages:
- 24VDC (±20%);
- 400/230 VAC (+10%, -10%), 50 Hz;
- Signal and control operating voltages: direct current, 24 VDC; Degree of protection: min. IP 54;
Work socket, heating system and internal lighting.

Power structure
Primary switching
At the power structure, the supply to the site organization will be via a 20 kV single-circuit line with the supply from the 20 kV busbar of the Herculane Power Plant, which will be routed along the penstock and will also supply the final consumers at the butterfly valve chamber.
     A compact 20/0.4 kV transformer substation, fed through the 20 kV line, starting from the 20 
     kV substation of the Herculane Power Plant, is planned to supply the electricity consumers.
The transformer substation, located on the access platform to the power structure valve chamber, will be equipped with:
· three metal cells, prefabricated, closed, indoor, 24 kV, 630 A, 16 kA/1s:
· a 160 kVA, 20/0.4 kV transformer.
· 0.4 kV distribution cabinet.
The 20 kV cells will have the following functions:
· line cell that connects to the terminal pole of the 20 kV LEA coming from CHE Herculane;
· transformer cell, through which the 160 kVA own service transformer is fed;
· voltage measuring cell on the busbar.
The own service transformer is a three-phase, dry, 160 kVA, 20±5%/0.4 kV, Dyn-5, Usc=4%
The transformer shall be mounted in the specially designed compartment of the compact transformer substation.
Secondary switching
The composition of the electrical power, control and automation installations at the power structure is as follows:
Supply and distribution box 0.4 kV (CAD1) - prefabricated, enclosed, metal, equipped with modern switchgear with high performance and reliability to ensure increased safety in operation;
24 VDC cabinet (DCC1) - equipped with an automatic rectifier, a 24 V battery, automatic circuit breakers on the supply and distribution circuits to the consumers, measuring and signaling equipment, etc.;
Electric butterfly valve power supply, control, automation and monitoring cabinet (DCV1)
- prefabricated, enclosed, metal enclosure, equipped with modern switchgear, with high performance and reliability, ensuring increased safety in operation;
Local test boxes for hydraulic power units (CT1, CT2) equipped with: operating mode selection key for each pump and penstocks (test, auto), control buttons (on/off) with signal lights, etc.
Electrical features cabinets/boxes:
Operational voltagess:
- 24VDC (±20%);
- 400/230 VAC (+10%, -10%), 50 Hz;
Operating signaling and control voltages: direct current, 24 VDC; Degree of protection: min. IP 44;
Working socket, heating system and internal lighting. 

Herculane Power Station + 110 kV Station
CONSTRUCTION PART
Herculane Power Plant
The Herculane Power Plant is an above ground construction located on the downstream platform of the dam. It is entirely realized as part of the construction, architecture and the installations related to the 2 groups that process the flows taken from the Herculane reservoir. The plant is a reinforced concrete construction, with a superstructure with dimensions L =
36.00 m, l = 9.00 m and height at the level of the machine room h = 12.20 m.
The power plant is surface-mounted (diversion with penstocks) and will be equipped with three units, with a total output of 21.7 MW, operating as follows:
· a Francis unit with a vertical axis, related to the Belareca fall, which uses water from the Cornereva reservoir (NNR = 490,0 mdM), with release into the Herculane lake (NmE = 213,0 mdM), with a gross head of 277 m, an installed flow Qi = 7,0 m3 /s and an installed capacity Pi = 14,7 MW;
· two Francis units with vertical axis, related to the Cerna fall, which uses water from the Herculane storage (NNR = 235.0 mdM), with release into the Cerna river at 190.0 mdM, with a gross head of 45 m, installed flows of 5.0 m3 /s and 15.0 m3 /s and installed powers of 1.7 MW and 5.3 MW.
Currently only the two 1.7 MW and 5.3 MW units are installed and operating on the Herculane falls.
110 kV station
The 110 kV outdoor transformer station of CHE Herculane will be located on the power plant platform, with 1 transformer of 25 MVA, with plan dimensions of 14.00 x 32.00 m.
The 110 kV outdoor transformer substation consists of electrical apparatus such as: insulators, arresters, separators, current transformers, voltage transformers, SF6 circuit breaker. All these devices will be mounted on metal supports, with heights varying between
2.30 - 3.50 m.
In order to discharge the current from the substation to the 110 kV LEA terminal pole, the 110 kV transformer substation shall have a portal frame with an opening of 9,00 m. The portal frame will be of metallic structure, with a height of the poles of about 11,60 m and a 9,00 m opening of the gantry.
The frame columns and the metal supports will be placed on reinforced concrete piles (B 200) and will be bolted to the foundations. The concrete blocks, in turn, will be supported on plain concrete foundation blocks (B150).
The electrical cables in the substation will be laid on metal brackets, in simple and reinforced concrete channels, with widths between 0.50 m - 1.20 m, which will continue on the power station platform. All types of ducts will be covered with reinforced concrete covers, depending on their structure, roadable or non-roadable.
The 110 kV substation will have an internal road approximately 14.00 m long and 3.20 m wide, with concrete infrastructure and asphalt surfacing. The road will be curbed 10 x 15 cm pre-cast concrete. A 5 cm thick layer of gravel will be placed on the surface of the station to prevent the growth of vegetation.
For the protection of the station's equipment, the station will benefit from a perimeter fence made of wire netting on metal posts, with plan dimensions of 14.0 x 32.0 m, 2.00 m high.
For vehicular access there will be a 4.0 x 2.0 m gate and for pedestrian access a 1.0 x 2.0 m gate. 
MECHANICAL PART
Mechanical equipment at the power station
Spherical valve
The spherical valve installation has the role of controlling the water intake required by the T3 power unit of the Herculane Power Plant, Cornereva Falls.
The nominal diameter of the ball valve shall be in accordance with the inlet diameter into the turbine spiral chamber. The maximum test pressure shall be 615 mca.
Hydraulic turbine
The T3 hydraulic turbine of the energy group will equip the Herculane - Cornereva fall power plant of the Cerna river.
In the building of the Herculane Power Plant, there is a hydraulic circuit sized and executed for a hydro-aggregate with an installed flow of 12.5 m3 /s, where the new hydro-aggregate will be installed.
The turbine will operate coupled with a vertical, synchronous hydro- generator. 
Butterfly valve
The butterfly valve is installed on the water return pipe from the T3 group, related to the Cornereva fall of the Herculane Power Plant.
Butterfly valve must secure:
· turbine isolation from downstream during overhaul and repair periods - by manual maneuvers;
· reverse flow protection in case of failure of the turbine hydraulic circuit between the AD and the butterfly valve - the maneuver is performed automatically.
Draft tube stoplog installation 
The "BA 2 x 3/40" suction suction bollard is located downstream of the butterfly valve on the water return pipe from the T3 group, related to the Cornereva fall of the Herculane Power Plant. The purpose of the cofferdam is to protect the butterfly valve in the event of an intervention on the butterfly valve or to double its protection in the event of an intervention on the turbine. The backup is positioned in plot D2 invert elevation 197,00 mdM. 
Auxiliary mechanical installations 
Cooling water installation
The plant will provide the cooling water needed to supply the consumers o f group T3 of the Herculane Power Plant, which can be:
· generator air coolers;
· generator bearing oil coolers;
· turbine bearing oil coolers;
· generator fire extinguishing system;
· turbine shaft sealing.

The installation will also provide the water required for the back-up operation of the spherical valve.

Compressed air installation
The power plant will be equipped with a high pressure compressed air installation and a low pressure compressed air installation for T3.
      The high pressure compressed air installation will provide the initial air filling of the accumulator of the pressure oil units and maintain the air cushion during operation.
The low pressure compressed air plant will provide compressed air for the following uses:
· generator rotor braking;
· first filling stage of GUP air-oil accumulators;
· cleaning of the cooling water system's water system drains;
· various technological needs in the plant. 
Hydraulic circuit draining and emptying installation
The de-watering plant collects and discharges water from seepage and leakage downstream of the plant and collects it in a free-flooded basin.
The Hydraulic Circuit Drain provides for draining of t h e T3 turbine suction and penstock for overhaul and repair.

Oil household
The oil technology facility provides for the storage and handling of the drive, lubrication and regulating oil required for the T3 turbine, spherical cam and generator.
The main oil consumers are:
· turbine and spherical valve pressure oil groups;
· turbine and generator bearing.
The oil chamber provides storage and handling of oil for turbine and generator lubrication and generator oiling and adjustment.

Installations for measuring levels, flows, grate clogging and penstock burst protection The digital installation for measuring water levels and net falls will be provided with information on
from the following translators:
· level transducer (N1) upstream of the water inlet;
· the level transducer (N2) downstream of the outlet grate;
· level transducer (N3) downstream of the penstock;
· pressure transducer (P-VS), upstream of the spherical valve;
· the level transducer (N4) downstream of the Herculane Power Plant (hydroaggregate T3) - in the Herculane dam;
· transducer for the easement flow at the bottom outlet of the dam;
· flow transducers located in three control sections:
· one at the upstream end of the penstock at the outlet of the butterfly valve chamber (Q-VF);
· one downstream at the underground entrance of the penstock (Q-CF);

· one on the turbine return line (Q-R),
· which is part of the installation for protection against bursting of the penstock. 
ELECTRICAL PART
Electrical equipment at the power plant
In the Herculane plant, which is operating with two groups, one of 2.13 MVA and the other of 5.75 MVA, a third group will be installed for the Cornereva fall.
According to the scheme of the power system, the energy currently produced by the Herculane Power Plant is discharged at a voltage of 20 kV into the local grid.
Once the third unit will be installed, the energy produced by it will be discharged into the national power system at 110 kV via a 25 MVA 6.3/121 kV 6.3/121 kV step-up transformer and a 110 kV substation located next to the power plant.
The 110 kV station of the power plant is connected via a 110 kV line to the 110/20 kV system station Crușovăț, which will be extended with a line cell.
The 6.3 kV substation's single-wire electrical scheme will be modified by a second busbar section, which will be connected to the first busbar section via a longitudinal coupler equipped with a circuit breaker. A second 6.3 kV busbar section will be created by the installation of the third group and will consist of three 7.2 kV indoor, prefabricated, closed, metal, prefabricated, metal, 7.2 Kv cells, 2500 A, 31.5 kA/1 s.
The functions of these cells are as follows:
· couple cell;
· generator cell;
· transformer cell and busbar voltage measurement.
The control, automation and signaling of the new group will be done from the cabinets located in the control room, which will be equipped with modern equipment.
Modern equipment for measurement, control, protection, automation, automation, flow 
      control, water levels and bursting of the penstock for the Cornereva fall has been provided.
A cable chamber was provided for the new aggregate which included the connection to the power structure valve chamber.
S-a a security assurance system for the power plant and external objects related to the Cornereva fall, consisting of:
· fire detection and warning installation;
· closed-circuit television;
· access control and burglar and access control.
The command and control system at local plant dispatcher level will be realized through a the IT package for the implementation of an integrated EMS - SCADA system and will be conceived as an open system, allowing for further developments (inclusion of the existing
plant after modernization).

The connection between the power plant and the external objects will be made by fiber optic; a telephone installation has been planned for CHE Herculane, and the communication with the DH Caransebeș will be made by radio.

Land development
Following the completion of some works, the temporarily occupied land must be landscaped with a view to returning it to its original circuit.
For Bolvașnița I, Bolvașnița II and the outlet front the following works are planned: demolition of concrete foundations;
· transportation and hoisting of the material;
· leveling the ground surface to cover it with vegetation;
· procurement and transportation of topsoil;
· spreading topsoil on the surface of the land for restoration.

Definitive roads
For the realization of the Cerna-Belareca Hydroelectric Project, it is necessary to build the accesses to the facilities of the project, as well as to repair the existing roads affected by them. Maintenance works have been planned for one and two years for the necessary accesses.
The following roads are being considered:
· diversion of county road DJ 608 L=4,00 km, Pc=6,00 m, asphalt superstructure - realized;
· maintenance of the access road to the Herculane dam L=0,70 km, Pc=6,00 m, concrete superstructure;
· Bolvaşniţa I and II access road L=7.60 km, Pc=6.00 mc, rushed stone superstructure;
· road maintenance around the Herculane lake, right bank L=10,00 km, (access to the butterfly valve chamber) Pc=6,00 m, stone superstructure;
· maintenance of the access road to the surge chamber L=1,20 km, Pc=3,50 m, stone uperstructure;
· maintenance of the access road to the Herculane vane chamber L=0,70 km, Pc=3,50 m, macadam superstructure;
· Maintenance of the access road to the Cornereva quarry L=8,50 km, Pc=11,00 m, macadam superstructure;
· Dam attendat’s house access road and dam crest in final form.
Within the Cerna-Belaraca reservoir, the dam for the realization of the Cornereva reservoir is in the final stage of filling. At the present time, the level reached with the deposition of rockfill in the body of the dam is 482.00 mdM.
In order to complete the fills in the body of the dam, it is necessary to build a temporary access and finally a permanent access road to the dam crest, dam attendat’s house and valve chamber.
The dam crest is not open to public traffic, and the access road to the dam crest and dam attendat’s house is used only for thme ovement of vehicles and maintenance personnel.

Dam access road
The access ramp for the deposition of rockfill in the body of the dam at elevations 482 - 491 mdM, detaches from County Road 608, in a tight curve with a radius of 25.00 meters.
In order to reach the 482.00 mdM elevation, the road route must be lengthened and also runs in thearea where the dam is set into the slope. For this reason, the route is driven to the point of intersection, with a gradient of 9.00%, with the natural terrain at elevation 486.47 mdM.
Continuing the route up to elevation 482 mdM would have led to large excavations in the area where the shoulder of the dam is embedded in the slope.
A vehicle turning platform has been provided at the end of the access shaft for tipping over the rock. This will create a platform out of the spoil deposits and traffic will drive on the ramp thus created.
Characteristic elements:
· Design speedVp = 15 km/h;
· Road platform (including road shoulders) Pc = 4,00 m;
· Road lengthL = 50.50 meters;
· Maximum gradient i = 9,00 %.
· The shoulders are an integrated part of the roadway, this road is a technological road serving to maintain the points of interest within the complex hydroelectric Cerna- Belareca.
Definitive access road to the dam crest
The route of the definitive access road to the dam crest and the dam attendat’s house branches off from the DJ 608, from the same point as the technological road. On a length of 22.00 meters, it has a gradient of 4.00%, and continues in alignment, on a length of 65.84 meters, up to the right of profile P5, where it connects with the dam crest platform and the dam attendat’s house platform.
The definitive road will be executed only after the access ramp for the rock deposits has been dismantled.
Characteristic elements: 
· Design speed (Vp) = 15 km/h;
· Road platform (Pc) = 4.00 m;
· Shoulders (Ac) = 2 x 0.50 m;
· Road length (L) = 65.84 meters;
· Maximum gradient = 9.66%.

Technical, economic, financial, sustainability, risks, economic, sustainability and financial  comparison of the proposed options
The Cerna - Belareca hydroelectric scheme was approved by Decree no. 158/13.05.1980 as a scheme with two reservoirs, Herculane and Cornereva, a single power plant
- CHE Herculane, common for the two falls, equipped with three turbines.
It consists of two waterfall steps, Cerna and Belareca, located on the rivers of the same name:
Cerna Waterfall (in operation) - located on the lower Cerna River about 5 km upstream from the resort of Băile Herculane;
Belareca Waterfall (under construction) - located in the Cerna-Mehadia depression area on the Belareca River, downstream the village of Cornereva.
The scheme is under construction, with the entire Cerna Falls, including the Herculane Power Plant and some works in the Belareca Falls, having been executed so far.
For the completion of the Cerna - Belareca hydroelectric development (Belareca fall stage), two variants were analyzed from the technical-economic point of view:
[bookmark: _Toc175845036]Variant 1 - execution of works according to the constructive solution of the approved variant, according to Decree no. 158/13.05.1980.
In this variant, the Belareca fall step has the following components:
[image: ]Cornereva Reservoir (NNR = 498.0 mdM) - on the Belareca River, realized by a dam made of local materials with the following main characteristics:
· dam type with clay core, downstream prism made of rockfill rock and upstream load of local natural ballast;
· height 60,00 m;
· crest elevation 503,00 mdM;
· normal retention level 498.0 mdM;
· minimum operating level 470.0 mdM;
· gross volume 13,8 mil. m3;
· useful volume 12,2 mil. m3;
· above the lake at NNR 72,2 ha;
[image: ]Cornereva - Herculane main pipeline designed as a pressure tunnel with a about 12 km long and an inner diameter of 2.8 m;
[image: ][image: ]Bolvașnița secondary diversion, located on the valley of the stream of the same name, upstream of the Bolvașnița I access tube;
The power structure consisting of the balancing tower, valve chamber and penstock;
[image: ]Hydro-generator with an installed flow of 12.5 m3 /s and an installed capacity of 25 MW, installed in the existing Herculane Power Plant.

[bookmark: _Toc175845037]Variant 2 - execution of the volume of works for the optimized variant, according to the optimization study of 2003 and according to the AGEA Decision no.12/07.05.2019.
In this variant, the Belareca fall stange has the following components:
[image: ]Cornereva Reservoir (NNR = 490.0 mdM) - on the Belareca River, realized by a dam made of local materials with the following main characteristics:
· type of rockfill dam with a reinforced concrete facing membrane;
· height 51,00 m;
· crest elevation 494,50 mdM;
· normal retention level 490,0 mdM;
· minimum operating level 470.0 mdM;
· gross volume 8,67 mil. m3;
· useful volume 7,11 mil. m3;
· lake area at NNR 53.5 ha.
[image: ]The main Cornereva - Herculane pipeline through a pressure tunnel with a
length of about 12 km and an inner diameter of 2.8 m over 2.84 km and 2.4 m (after optimization) over 9.13 km;
[image: ]The power structure consisting of the balancing tower, valve chamber and penstock;
[image: ]Hydro-generator with an installed flow of 7.0 m3 /s and an installed capacity of 14.7 MW, installed in the existing Herculane Power Plant.

Select and justify the recommended optimal option

Taking into account the results of the technical-economic analysis, for the completion of the investment objective hydroelectric development Cerna - Belareca (completion of the Belareca fall stage), the preparer of this documentation recommends the implementation of Variant 2 - execution of works for the optimized variant, according to the optimization study of 2003.
The choice of Variant 2 for the realization of the Belareca modular heads has the following advantages:
· is the option that is physically and technically possible, given the work already carried out;
· a lower cost of realization of the works necessary for the completion of the Cerna - Belareca PHE;
· the duration of works to be carried out for the objects included in the investment is two years shorter than in Variant 1;
· financial performance indicators have higher values than in Variant 1.
· From an environmental point of view option 2 is superior because:
· It has a shorter execution time and therefore the period of species disturbance is shorter small;
· Use smaller volumes of water compared to option 1;
· It is optimized in terms of the utilization ratio of water volumes in electricity generation;
· It does not involve any additional works, as it is completed on the basis of the work carried out so far (it does not occupy additional land).










[bookmark: _bookmark110]
3. [bookmark: _Hlk175871934]Description of relevant aspects of the current state of the environment
a) [bookmark: _bookmark111][bookmark: _Hlk175871980]Environmental factor water
Surface waters
           Following the GIS spatial analysis in relation to the works related to the Cerna Belareca ,  
       The water bodies potentially affected by the completion and commissioning of A.H.E. Cerna 
       Belareca.
     They are represented by the water bodies on which the works related to the Cerna Belareca H.E.H.A. are located, as well as the water bodies upstream and downstream of the Herculane dam. Therefore, three surface water bodies (of which two river- type water bodies and one lake-type water body) and 2 groundwater bodies (phreatic) have been identified and are presented in Table 39.
[bookmark: _bookmark112]Table no. 39 - Surface and groundwater bodies potentially affected by the completion and commissioning of the Cerna - Belareca H.E.H.P.

	No. crt.
	Water body code
	Name of water body

	1
	RORW6-2-12_B1
	Bela Reca - spring - confluence Mehadica + tributaries

	2
	ROLW6-2_B2
	Cerna - Herculane reservoir

	3
	RORW6-2_B3
	Cerna – Herculane reservoir - Bela Reca confluence

	4
	ROBA09
	Cornereva

	5
	ROBA14
	Cerna-Câmpușel


The following are some pictures of the intersection areas of some water bodies with the works related to the Cerna Belareca H.E.H.A.. On the Bela Reca water body - spring - confluence Mehadica + affluents the Cornereva dam is located (under construction).

[image: ]	[image: ]
[bookmark: _bookmark113]Fig. 55 - Bela Reca water body - spring - confluence Mehadica + tributaries (view from Cornereva dam upstream - left and downstream - right)

[image: ]
[bookmark: _bookmark114]Fig. 56 - Cerna water body - Herculane reservoir
The figures below show images of the Cerna river - the area immediately downstream of the Herculane dam, which belongs to the Cerna water body - Herculane reservoir - Bela Reca confluence. In this sector there are bank reinforcements made of concrete (for a length of about 300 m) and slope breakwaters with a height of about 1 m.
[image: ][image: ]
[image: ]	[image: ]
[bookmark: _bookmark115]Fig. 57 - Cerna water body - Herculane reservoir - Bela Reca confluence in the area of intersection with the project (CHE Herculane outlet)
The two river-type surface water bodies potentially affected by the construction and operation of the Cerna Belareca H.E.H.E. have different lengths:
· Bela Reca water body - spring - confluence Mehadica + tributaries consists of the Belareca stream and all its tributaries (Globul, Belenicica, Mehadica, Domașnea, Luncavița, Ranica, Zmogodin, Frasincea, Studena, Ciumera and Bolvașnița), with a total length of 212.69 km.
· The Cerna - Herculane reservoir - Bela Reca confluence water body is represented by the section of the river Cerna between the Herculane reservoir and the confluence
with the river Bela Reca
Belareca, with a much shorter length of just 11.77 km.
The lengths of the above-mentioned river surface water bodies, lake surface water bodies and groundwater bodies are given in Table 39.
[bookmark: _bookmark116]Table 40 Length/area of potentially affected water bodies

	No. crt.
	Water body code
	Name of water body
	Length/ Area

	1
	RORW6-2-12_B1
	Bela Reca - spring - confluence Mehadica + tributaries
	212.69 km

	2
	RORW6-2_B3
	Cerna - Herculane - Bela Reca confluence
	11.77 km

	3
	ROLW6-2_B2
	Cerna - Herculane reservoir
	0.83 km2

	4
	ROBA09
	Cornereva
	143 km2

	5
	ROBA14
	Cerna- Câmpușel
	355 km2


                             (Source: ANAR, 2024; MSMP Banat 2022-2027)
The two river-type surface water bodies have the RO01 typology (mountain, foothill or high foothill watercourse), one of them is natural (Bela Reca - spring - Mehadica confluence
+ tributaries) and the other one is heavily modified. Lake Cerna-type water body

- The Herculane reservoir has the ROLA04 typology (hilly and foothill, deep,limestone/siliceous) and is highly modified.
Groundwater

The two groundwater bodies in the site area are of mixed type (groundwater and deep groundwater), developed in the upland area.
The groundwater body ROBA09 - Cornereva (Cerna Mountains) is of fissural type, localized in conglomerates, sandstones, argillaceous shales, marls and limestones. All these rock types are of Jurassic age and belong to the Danubian Autochthon. The Jurassic deposits are discordantly arranged over the Permian ones (conglomerates, sandstones, argillaceous shales) and are partly uncovered, partly covered with soil or with different genetic types of Quaternary deposits (eluvial, deluvial, colluvial, fluvial, alluvial, etc.).
The supply to the body is pluvio-nival. The effective infiltration is 315 -472.5 mm/year, the degree of protection is highly unsatisfactory.
The groundwater body ROBA14 - Cerna - Câmpușel (Cernei Mountains - Mehedinți Mountains) is of karst-fisural type, being accumulated in limestones, marnocalcare, sandstones and conglomerates of the Danubian Autochthon and Severin Pan (Parautochthon). Between the Getic Blanket and the Danubian Autochthonous, an intrafossus, in a position represented only by Mesozoic-Pautothonous deposits, was formed during the Mesozoic, in which  deposits  of  predominantly  flichic  character  were  formed,  called  the  Severin
intrafossus.
The Jurassic-Cretaceous aquifer deposits exhibit numerous karst forms, insurgences and underground watercourses. The deposits are partly uncovered, partly covered by soil, crystalline shales or Quaternary deposits. Effective infiltration is 472.5 - 630 mm/yr, the degree of protection is strongly unsatisfactory. Research and isotope labeling revealed an important groundwater inflow from the Eastern Jiului river basin into the Cerna basin (Cerna springs resurgence).

b) [bookmark: _bookmark117]Environmental factor air
For the analyzed site air pollution is mainly caused by heating activities of households in the town of Băile Herculane, Mehadia commune and Cornereva commune, road traffic and agricultural works. As the area is not industrially developed, it is not polluted with industrial air emissions.
Sources of air pollution are grouped in the so-called typical urban sources category. These include:
· heating of residential, commercial and institutional premises;
· food preparation;
· road traffic (own and shared);
· electricity generation;
· services (car washes, car service, use of electronic appliances, distribution of petroleum products, etc.);
· solid waste management.
These sources generate a range of air pollutants that are common to most, which in turn fall into the category of typical urban pollutants.

The fuels used for space heating are predominantly wood for dwellings and hostels and liquid fuels for hotels and other economic agents.
In terms of traffic, the most exposed areas are along the busiest arteries, DN 6 (E70), DN 67D and DJ608 and near intersections.
Major road traffic runs through the town from one end to the other, with two lanes in each direction, and is classified as a category III collector road. From this artery, local service streets are branched off, category IV, with a single traffic lane. In order to decongest the traffic in the town, the two-lane DN 67D bypass road has been modernized, which branches off from the DN6 (E70) after the Herculane railway station, crossing the Cerna river just after the confluence with the Belareca river, on a concrete bridge.
During dry periods, when various field works are being carried out, dust from the traffic routes of agricultural machinery is carried away. The main traffic pollutants are nitrogen oxides, sulphur dioxide, carbon dioxide and dust, VOCs. Urban aerosol, especially in areas of arterial roads with heavy traffic, also has a certain Pb content.
Due to the lack of polluting industrial activity in the area, the level of pollutant concentrations is below the limits imposed by the legislation in force. The economic sector is represented by trade, services, tourism and construction.
The air quality monitoring network in Caraş-Severin County has no automatic monitoring station in the locality of Băile Herculane nor in the vicinity. The monitoring stations are located at long distances from Băile Herculane, but the nearest stations are in Moldova Noua, which is an urban/traffic background station, and the EMEP station, located on Semenic mountain.
Due to the lack of monitoring stations in the area, modeled data made available by different applications were used to analyze the air quality, the source of the data presented below is the Meteoblue application.
In detail each diagram shows the following information:
a) The top panel shows the forecast for the Common Air Quality Index (CAQI) used in Europe since 2006. It is a number on a scale from 1 to 100, where a low value (green color) represents good air quality and a high value (red color) represents poor air quality. The CAQI color code is used in all air pollution display panels of the meteograms to indicate the pollution level.
b) The second panel shows the forecast of particulate matter (PM and desert dust) for the Bolvaşniţa Valley, for example. Atmospheric particulate matter (PM) is microscopic matter in solid or liquid form that is suspended in the air. The sources of particles can be natural or anthropogenic. Of most concern for public health are particles small enough to be inhaled into the deepest parts of the lung. These particles are less than 10 microns in diameter (about 1/7 the thickness of a human hair) and are defined as PM10. They are a mixture of materials including smoke, soot, dust, salt, acids and metals. Particulate matter is also formed when gases emitted by motor vehicles and industry undergo reactions chemicals in the atmosphere. PM10 is visible to the naked eye as smog. PM10 is among the most harmful air pollutants.
c) PM 2.5 pollutants can come directly from natural sources such as dust, soot, bacteria, windblown salt, pollen, smoke from fires or from man-made (anthropogenic) sources such as industrial processes, some power plants, vehicle emissions, stoves, fireplaces and smoking. PM 2.5 fine particles are also formed when different chemicals combine in the air. For example, chemicals from coal-fired power stations or car emissions react with water vapor in the atmosphere to form new particles smaller than 2.5 microns.
d) Forecasts for air pollutant concentrations are shown in the third panel.

[image: ]

[bookmark: _bookmark118]Fig. 58 Modeled air quality elements in the Bolvașnița Valley area (source:
Meteoblue)







[image: ]

[bookmark: _bookmark119]Fig. 59 Modeled air quality elements in the Cornereva area (source: Meteoblue)






[image: ]
[bookmark: _bookmark120]Fig. 60 Modeled air quality elements in the Băile Herculane area (source:
Meteoblue)

c) [bookmark: _bookmark121][bookmark: _Hlk175872147]Environmental factor soil/subsoil

The Cerna corridor is occupied by brown podzolite soils, brown soils and brown acid soils, being part of a larger area (high region of the Almăjului Depression, west of the Caransebeș Depression, Mehadica Depression). We also find intrazonal soils, which occupy a fairly large area due to local pedogenetic factors, among which the parent rock stands out. Thus, rendzines are formed on limestones under the conditions of a humid climate of the forest cover, occupying the limestone area of the Cerna Mountains, in the form of sheets parallel to the Cerna or patches within a soil zone.
The most common soils are silty and brown silty soils in varying degrees of podzolization, then acid brown. On limestones, lithosols, typical rendzins and brown rendzins have formed, and fertile alluvial soils can be found in the Cerna meadows and terraces. Soil is defined as the surface layer of the earth's crust. It consists of mineral particles, organic matter, water, air and living organisms. It is a highly dynamic system that performs many functions and is vital for  human activities and the survival of ecosystems. Soils determine agricultural production and the condition of forests, they condition vegetation cover, as well as water quality, in particular of rivers, lakes and groundwater.
Soils also regulate liquid and solid runoff in watersheds and act as a geomembrane to mitigate air and water pollution by retaining, recycling and neutralizing pollutants such as agricultural chemicals, organic wastes and residues and other chemicals.
There is a clear differentiation of land use according to the relief, thus in the Cerna catchment due to the high relief and low population density, forests account for more than 70% of the surface area of these catchments, agricultural land is present sparsely and scattered on the wider valleys and in the intramontane depressions.
The soil has a moderate favorability for pasture and low favorability for other crops. The hilly - mountainous relief imposes restrictions on agricultural production which is limited to orchards (plum, apple) and predominantly maize, pasture and hay production.
[bookmark: _bookmark122]Most of the excavation works have already been completed in the project area, so soil degradation will be localized and extremely limited.
d) Biodiversity

d.1.) General information
"Project on increasing the share of electricity production from renewable sources by completing the works and ensuring permanent monitoring of the environmental impact of the Cerna - Belareca hydroelectric project" - continuation of the works still to be executed at the Cerna-Belareca hydroelectric development investment objective partially overlaps with the Natura 2000 sites ROSAC0069 Domogled - Cerna Valley and ROSPA0035 Domogled -Cerna Valley.
[bookmark: _bookmark123]Table no. 41 Data on ANPIC affected by PP implementation
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Name and ANPIC
code
	
Area (ha)
	

Importance/ Role
	Management plan and MO no. approving it*
	Decision/Note approving the ANPIC
Conservation Objectives
	Biogeographic al region(s) where ANPIC is located
	
Types of ecosystems
	
Overlap with other ANPICs or PAs
	
ANPIC
relations
with other ANPICs
	

Other particularities

	
	
	Mountain region with rocky areas and large beech forests (including Pinus nigra), featuring natural and semi-natural meadows with very few human settlements, also possessing landscape value. The combination of rocky areas, open spaces, and forests provides favorable conditions for many species, including three species of raptors and the Eurasian eagle-owl, which have significant populations at the national level. The extensive beech forests host very large populations of the collared flycatcher, as well as three species of woodpeckers. In addition to the significant populations of the above species, it is also worth mentioning the large number of breeding pairs of the hazel grouse (Bonasa bonasia), red-backed shrike (Lanius collurio), and many southern-distributed species that nest in only a few places in the country.
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*At the moment RNP Romsilva Administration of Domogled-Valea Cernei National Park RA is implementing the project "Improving the conservation status of species and habitats of conservation interest in Domogled - Valea Cernei National Park and natural areas of community and national interest overlapping by revising the integrated management plan", SMIS code 149842, financed by the Operational Program for Large Infrastructure (POIM) which has as general objective the revision of the management plan of the DCVNP and the overlapping protected areas, and as specific objective 1 The updating of the scientific information of the protected areas in order to effectively support the conservation objectives and management measures to be proposed in the revised plan.

d.2.) Biodiversity in the project site area

In order to clarify all aspects related to the presence and distribution of species and habitats in the project's area of influence, between October 2023 and June 2024, experts on different taxonomic groups carried out field trips in the project site area, the results of the field activities are summarized as follows:

A. Habitats and plants

A.1. [bookmark: _Toc175845038]Methodology.
In the case of restricted perimeters, such as the Bolvașnița I and II access tubes or the perimeter of the surge chamber - power structure - Herculane penstock, the entire perimeter area was surveyed and analyzed. For the analysis and identification of N2000 habitats and plant species,the phytosociological method was used, surveying 25 square meters. In the case of the larger area of the future Cornereva reservoir, the transect method was used (all areas with forest and non-forest N2000 habitats were surveyed) and all non-forest habitats were surveyed.



A.2. [bookmark: _Toc175845039]General framework
The area of the Cerna-Belareca hydroelectric development is located in the Cerna Mountains, in the basin of the Bolvașnița, Belareca and Cerna valleys, between 200 - 500 m altitude. This situation places the project's hydro-technical works in the sub-Mediterranean thermo-montane/forest floor, clearly dominated by Illyrian beech forests (habitat N2000 91K0) on shaded and semi-shaded slopes, and Illyrian oak-hornbeam forests (habitat N2000 91L0) on sunny and semi-shaded slopes and plateaus. Onrocky or stony slopes with shallow soils, sh shrub ecosystems of the shrub ecosystems of the shibliak type (habitat N2000 40A0*) often occur. Riparian forest formations dominated by black alder occur in riverbeds - habitat N2000 91E0*. Mesophytic meadows in the riverbeds are secondary in nature, although most of them are old and belong to habitat N2000 6510.
The entire area is dominated, without exception, by acidic rocks, ranging from the
quartzose sandstones and conglomerates of the Lower Jurassic Gresten, Ohaba and Bogâltin Formations to the conglomerates, oligomictic sandstones and red clays with quartzose porphyry intercalations of the Upper Permian Verrucano Formation, plus the massive Cerna granites. This makes the entire edaphic cover dominated by distric cambisols (acid brown soils) with distric leptosols (shallow soils) on the steeper stony slopes. The ecosystems are as such highly acidophilic and considerably more species-poor than the neutrophilic or basiphilic/calciphilic ecosystems of the surrounding areas.
[image: ]

[bookmark: _bookmark124]Fig. 61 - Cerna - Belareca hydroelectric projects area
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The area is massively dominated by distric cambisols (acidic brown soils, BO) interspersed  with acidic leptosols (BO/10), which corresponds with the presence of acidic rocks over large areas, especially Lower Jurassic quartzite sandstones in the Belareca and Bolvașnița basins and granitoids in the Cerna valley. As such, the ecosystems here reflect this acidity through soils with a low nutrient content and a significantly lower biological diversity than the surrounding neutrophilic and especially basiphilic ecosystems. Fluvisols occupy extensive areas in the Belarecai and Bolvașnița riverbeds (according to the Romanian Soil Map, sheet 1:300.000 Băile Herculane).
[image: ]

[bookmark: _bookmark125]Fig. 62 - Vegetation context

The vegetation context of the study area is thermo-montane/sub-Mediterranean (dominated by thermo-montane forest and shrub vegetation, with intra-zonal cliff ecosystems with numerous plant species. Neutrophilic and acidophilic Illyrian beech forests (habitat 91K0, 6b on the map, with Fagus orientalis and Fagus sylvatica var. moesiaca are noted as 7b) are the ones that definitely dominate in the montane area. The shibblestone-like thermo-morphs (habitat 40A0*) and the steppe-like basifid grasslands (habitats 6240* and 6190) are marked 0 on the map. (Based on the Vegetation Map of the RSR, scale 1:1,000,000, Institute of Geography of the Academy of the RSR (1977).


A.3. [bookmark: _Toc175845040]Natura 2000 habitats identified.
3.1. Lake Cornereva.
This area is entirely overlain by the Lower Jurassic sedimentary rocks of the Gresten Formations (hettangian - sinemurian, siliceous conglomerates and sandstones, occupying the downstream half of the Cornereva Lake basin), and the Ohaba and Bogâltin Formations (in the central and upstream part of the basin). The first formation is formed by banks of oligomictic or quartzitic sandstones in 20-50 cm beds with intercalations of black argillaceous shales withnumerous fossil plants. The second formation consists of argillaceous shales or black argillaceous-gygygy schists with intercalations of marlocalcareous and fine sandstones in 50- 200 m. All the natural and semi-natural ecosystems here, with the exception of the meadow ecosystems, evolve on highly acidic soils of the distric cambisols type, and are naturally very species-poor compared to the surrounding neutrophilic and basiphytic/calciphilic ecosystems. The basin of the future Cornereva reservoir has a few small residential areas that have around them small properties with secondary mesophytic - mesophytic meadows used alternatively as pasture or meadow or even as traccess tubeional orchards, separated by corridors of secondary riparian forests with species of Salix, Populus nigra, P. alba (habitat N2000 92A0), corridors of Robinia pseudacaccia plantations or shrub corridors with Prunus spinosa, Crataegus monogyna, Cornus sanguinea, Rosa canina, etc (habitats of the Romanian classification system). Some of these meadows are in fact old fallow and some of them are still plowed today and occasionally used as agricultural land. The mesophytic meadows also extend on the glacis from the base of the right slope to the base of the right slope front. There are no remarkable plant species here, but the biocultural value of the traccess tubeional rural landscape is remarkable. However, the structure of this ancient landscape is no longer locally functional today and the area affected by the formation of the lake is very small compared to the areas occupied by the same type of rural landscape in the Banat Carpathians. The N2000 habitats present in the Cornereva lake basin are the following:
6510 Lowland hay meadows (Alopecurus pratensis, Sanguisorba officinalis) CLAS. PAL.: 38.2.
The most extensive phytocenoses of mesophytic meadows belong to the association Ranunculo repentis- Alopecuretum pratensis Ellmauer 1933 with small areas of meadows of other associations within the same habitat type, namely Arrhenatheretum elatioris Br.-Bl. ex Scherrer 1925, Poëtum pratensis Răvăruț et al. 1956; Agrostio-Festucetum pratensis Soó 1949 and Agrostietum stoloniferae (Ujvárosi 1941) Burduja et al. 1956. All these meadows are secondary and have no conservation value. Although some of these meadows are considered in the national guide N2000 (Gafta, Mountford, 2008) as belonging to habitat 6440 Alluvial meadows of river valleys of the Cnidion dubii CLAS. PAL.: 37.23, this is considered biogeographically and ecologically incorrect from our point of view.
6210 Semi-natural dry dry grasslands and scrubland facies on calcareous substrates
(Festuco-Brometea) (*important orchid sites) CLAS. PAL.:
34.31 to 34.34.


Small fragments of mesoxerophytic meadows are found on the steeper slopes of the right slope, just above the level of the future reservoir. These acidophilic petrophilic meadows are species-poor and belong to the Festuco rupicolae-Danthonietum provincialis association Csűrös et al. 1961, of very low conservation value.
[image: ]
[bookmark: _bookmark126]Fig. 63 - Geologic map of the Cornereva reservoir area.

The area of the dam is upstream of a crystalline schist belt (Neamțu series) consisting mainly of biotitic gneisses with rare intercalations of paraamphibolites and mica schists. The lacustrine basin extends entirely over Lower Jurassic sedimentary formations. The downstream, south-western half of the basin is embedded in the Hettangian-Sinemurian Gresten Formation (dark blue, circles) (200-300 m thick) composed of 80% quartzite, highly acidic conglomerates and sandstones, the upstream, north-eastern part of the basin is composed of the Bogâltin Formation (light blue, dots) and the Ohaba Formation (light blue, horizontal lines), covering the Sinemurian-Pliensbachian interval. The first formation consists of oligomictic or quartzitic sandstone beds in 20-50 cm beds with interbeds of black argillaceous shales with numerous fossil plants. The second formation consists of black argillaceous shales or black argillaceous-gygypsiferous shales with intercalations of marlocalcareous and fine sandstones in 50- 200 m thickness. This could pose problems related to the triggering of landslides that are difficult to control in the upstream part of the lake once it is filled. All this succession of strata has a strongly acidic character, which is reflected in the character of the edaphic cover and ecosystems in the region, with a markedly low biodiversity compared to the neutrophilic or basiphilic ones in the neighboring areas. After Năstăseanu S.V. (1980), Geologie de Monts Cerna, AIGG 54, Bucharest.


[image: ]
[bookmark: _bookmark127]Fig. 64 - Cornereva reservoir basin area, topographic map.

The lacustrine basin is between 419-500 m altitude. The dominant exposures are south- easterly on the right slope of the Bogâltin valley and north-westerly on the left slope with average slopes steeper on the right slope (30 degrees, increasing downstream) than on the left slope (20 degrees).
[image: ]
[bookmark: _bookmark128]Fig. 65 - Cornereva reservoir basin area, topographic map.


The lacustrine basin is between 419-500 m altitude. The predominant exposures are south- easterly on the right slope of the Bogâltin valley and north-westerly on the left slope with average slopes steeper on the right slope (30 degrees, increasing downstream) than on the left slope (20 degrees).
The non-forest ecosystems are dominated by low-lying mesophytic - hygrophilous meadows (habitat N2000 6510) both in the Belareca river meadow and at the base of the slopes. There are small patches of mesoxerophile grasslands (habitat N2000 6210) downstream on the right slope, on slopes of 25-30 degrees, on south-west exposures, but being on very acidic substrate they are very species-poor. The main N2000 forest habitats are 92A0 (willow and black and white poplar thickets) and 91L0 (Illyrian gorundundunes).
[image: ]
[bookmark: _bookmark129]Fig. 66 - Aerial image of the downstream portion of the Belareca valley in front of the dam, with numerous reworkings of the valley slopes, from the 80s of the last century

The left slope, with a predominantly northeastern exposure is dominated by Illyrian meadows (habitat N2000 91K0) and the steeper right slope, with a southwestern exposure, is dominated by very acidophilic Illyrian gorundundums (habitat 91L0), mostly in regeneration, with large areas covered by Carpinus orientalis and Fraxinus ornus.


[image: ]
[bookmark: _bookmark130]Fig. 67 - Aerial view of the right slope of the Belareca valley, in the downstream part of the Cornereva reservoir basin
The slope has a general south-westerly exposure with an N2000 habitat of regenerating illyric gorundund grassland (91L0) with numerous areas of Carpinus orientalis and Fraxinus ornus. The siliceous conglomerate cliffs support N2000 habitat 8220 (acidic rock cliffs), which is however outside the influence of the hydro-engineering works and will not be treated here. Small segments of glens within the regenerating forest contain mesoxerophytic grasslands of habitat 6210 but which, although on acidic conglomerate substrate, are species- poor.
[image: ]

[bookmark: _bookmark131]Fig. 68 - Aerial view of the right slope of the Belareca valley at the location of the lake basin, showing a mosaic of N2000 forest habitats (91L0, Illyrian oak forests) with mesoxerophilous (6210) and mesophilous (6510) grasslands, and at the upper part of the slopes, habitats of rocky outcrops on acidic rocks (habitat N2000 8220)
[image: ]
[bookmark: _bookmark132]Fig. 69 - Aerial image of the left slope of the Belareca valley, with forest habitats of the illyric meadow type (91K0) at the lower part and illyric gorunete (91L0) at the upper part above which, on lower slopes, there are mesophytic meadows (9510) which sometimes occur also included ancestral cherry and plum orchards or as tree pastures.
[image: ]
[bookmark: _bookmark133]Fig. 70 - Aerial view of the Cornereva Lake basin, middle and upstream part.

The Belareca riverbank is occupied by fragments of mesophytic - mesophytic grasslands (habitat N2000 6510) strongly ruderalized by overgrazing and fattening (many are in fact old

fallows) separated by riparian forest corridors dominated by willow, poplar and poplar species
and common ash (habitat N2000 92A0). Both the right and left slopes are dominated by the soft species of the riparian habitat N2000 92A0 at the base, with interspersed (on the drier/rougher portions) by plantations of Robinia pseudacaccia and small fragments of Fraxinus ornus and Carpinus orientalis. The meadows at the base of the slopes are also occupied by mesophytic grasslands of habitat N2000 6510, strongly ruderalized by grazing.
[image: ]
[bookmark: _bookmark134]Fig. 71 - Aerial view of the hearth of the settlement in the middle of the future
lake trough

The river banks and the base of the slopes are occupied by mesophytic - mesophytic grasslands 
of habitat N2000 6510, strongly and very strongly degraded.
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[bookmark: _bookmark135]Fig. 72 - Aerial view of the middle and downstream part of Lake Cornereva, taken 
towards endorsement


The strongly ruderalized mesophyll - mesoxerophyll grasslands of habitat N2000 6510 dominate the base of the slopes and the river meadow, separated by riparian forest belts of habitat 92A0.
[image: ]
[bookmark: _bookmark136]Fig. 73 - Aerial view of the downstream end of the future reservoir
Cornereva

At the base of the left slope you can observe mesophytic grasslands of habitat N2000 6510, strongly ruderalized. The yellow color comes from the species Primula elatior and Taraxacum officinale.
[image: ]
[bookmark: _bookmark137]Fig. 74 - Aerial view of the upstream third of the future Cornereva reservoir, to the village of Pogara
At the base of the left slope you can observe mesophytic grasslands of habitat N2000 6510, strongly ruderalized. The yellow color comes from the species Primula elatior and

Taraxacum officinale. The plots are separated by riparian forest corridors (habitat N2000 92A0).
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[bookmark: _bookmark138]Fig. 75 - Aerial view of the areas heavily disturbed by the construction works in the downstream area of the future Cornereva reservoir, at the point where the Cornereva
the adduction towards Cerna

[image: ]
[bookmark: _bookmark139]Fig. 76 - Upstream aerial view of the middle part of the basin of the future lake of
Cornereva accumulation

It is possible to observe the large expanses of mesophytic - mesophytic grasslands of habitat N2000 6510, which continue from the Belareca river meadow on the glacis of the right slope (left in the picture). The plots are separated here mainly by shrub corridors (habitats of the Romanian classification system) but very important in the context of the ancestral traccess tubeional rural landscape. The Illyrian gorunes (habitat N2000 91L0) are above them on the slope.

[image: ]
[bookmark: _bookmark140]Fig. 77 - Aerial view from the middle part of the future Cornereva reservoir (below the hamlets of Mesteacăn and Ruieni), reflecting the continuity in the ancestral rural landscape traccess tubeionally mesophytic - mesophyric grasslands of habitat N2000 6510 in the Belareca river meadow on the glacis of the right slope and even on the lower part of the river front Today discontinuous (abandoned) corridors of riparian forests (habitat N2000 92A0), scrublands and fruit trees separate the small former properties
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[bookmark: _bookmark141]Fig. 78 - Aerial view from the middle part of the future Cornereva reservoir 
The mesophytic - mesoxerophytic grassland (habitat N2000 6510) is used alternativelyas grassland, hay meadows, orchards and some are old fallows, separated by riparian (habitat N2000 92A0) or shrubby, fruit tree or mixed forest corridors. Some plots are still plowed/cultivated. This structuring of the rural landscape has biocultural value as part of the traccess tubeional organization of the local geographical space.
[image: ]
[bookmark: _bookmark142]Fig. 79 - Aerial view of the downstream part of the Cornereva reservoir. One can observe the still used residential area and the fragments of mesophytic meadows (habitat
N2000 6510) from the base of the right slope
[image: ]
[bookmark: _bookmark143]Fig. 80 - Aerial image reflecting the net contact between forest and non-forest habitats at the base of the right slope of the Belareca valley is the consequence of anthropogenic shaping
old landscape

The N2000 forest habitat of the Illyrian goruneta (91L0) interspersed with Robinia accacia plantations and stands of Fraxinus ornus and Carpinus orientalis (where habitat 91L0 isregenerating) transitions downslope into N2000 riparian forest habitat (92A0). The mesophytic - mesophytic grasslands in this portion are heavily ruderalized and overgrazed, with


properties separated by shrub corridors, today degraded and interrupted, the old traccess tubeional - biocultural structure of the landscape is no longer functional.
[image: ]
[bookmark: _bookmark144]Fig. 81 - Aerial image of the left flank of the Cornereva Dam, where it is anchored in the corresponding slope in the quartz conglomerates of the Gresten Formation.
The pioneer vegetation here is not considered N2000 habitat
[image: ]
[bookmark: _bookmark145]Fig. 82 - Entrance to the intake gallery in the Cornereva dam area (diam. 4.6 m). 
The adjacent ruderal vegetation (habitat of the Romanian classification system) is  replaced progressive riparian forests (habitat 92A0)
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[bookmark: _bookmark146]Fig. 83 - Ruderal vegetation of the ruderal heath immediately upstream of the
Cornereva dam (habitat of the Romanian classification system), with many abandoned machines, which were used for digging the headrance tunnel
[image: ]
[bookmark: _bookmark147]Fig. 84 - Mesophytic grasslands on the right slope of the Belareca valley, towards its base (habitat N2000 6510) used as pastures with trees, strongly ruderalized
They are located below the hamlet of Rueni. The tree meadows (here mainly gorun trees) are an extremely valuable basic structure of the ancestral, traccess tubeional rural landscape. They will not be submerged, as they are above the level of the future lake, and must be preserved once the lake has been built and the water level has risen.


[image: ]
[bookmark: _bookmark148]Fig. 85 - Mesophytic - mesophytic grassland parcel (habitat N2000 6510) strongly ruderalized in the Belareca river meadow. One can observe the riparian forest corridors separating
this plot from others like it

[image: ]
[bookmark: _bookmark149]



















Fig. 86 - Strongly ruderalized mesophytic meadow just upstream of the Cornereva dam

[image: ]

[bookmark: _bookmark150]Fig. 87 - Transition between plots of highly ruderalized mesophytic meadows
(habitat N2000 6510) in the Belareca river meadow
[image: ]Forest corridors planted with Robinia pseudacaccia or semi-natural riparian forests (habitat N2000 91E0*) separate the plots here. These structures are part of the ancestral structure of the traccess tubeional rural landscape and have biocultural value. However, they are no longer functional today, at least since the 1970s.

[bookmark: _bookmark151]Fig. 88 - Riparian forests (habitat N2000 91E0), shrub corridors and mesophytic grasslands (habitat N2000 6510) strongly ruderalized in the Belareca river meadow

[image: ]
[image: ]
[bookmark: _bookmark152]Fig. 89 - Plot of ruderalized mesophytic meadow grassland (habitat N200 6510) in the
Belareca valley meadow and on the glacis of the right slope, in the perimeter of the future Cornereva reservoir. Ruderalization can be observed by the mass occurrence of taraxacum officinale species



3.2. [bookmark: _Toc175845041]Bolvașnița 1 access tube

This area is embedded in the stratigraphic unconformity contact between the Permian-age Verrucano Formation and the Lower Jurassic (Hettangiann-Synemurian) Gresten Formation. The former formation is volcano-sedimentary and the latter sedimentary in nature and are strongly acidic in character, causing the local slope to be covered by distric cambisols and acidic lithosols.
There are no non-forest N2000 habitats in the perimeter of the Bolvaşniţa I access tube, only forest, represented by acidophilous illiicolous acidophilous meadows (N2000 habitat 91K0).


[image: ]
[bookmark: _bookmark153]Fig. 90 - Bolvașnița I access tube area

The area of the Bolvașnița I access tube (north) is located on the left slope of the homonymous valley, on a discordant contact line between the Verrucano Formation (Upper Permian, shown in brown on the map) represented locally by volcano-sedimentary deposits (alternating volcanic breccias and conglomerates and red oligomictic sandstones) and the Gresten Formation (Lower Jurassic, Ettangian - Sémurgian, dark blue on the map, hatched with circles) represented by quartzite conglomerates and sandstones. These rocks are strongly acidic and the predominantly forested vegetation reflects this by the obvious species paucity compared to the neutrophilic forest ecosystems of the neighboring areas. The area of the Bolvașnița II access tube (south) is located not on the course of this valley, but on a left tributary in a perimeter with hard rocks, namely the biotitic paragneisses of the Neamțu Series (shown in reddish-brown and vertical hatches on the map). In the downstream part of the window there is a cover of magmatic rocks (Upper Permian quartzite porphyries, shown in purple). After Năstăseanu S.V. (1980), Geologie de Monts Cerna, AIGG 54, București.

[image: ]

[bookmark: _bookmark154]Fig. 91 - Location of the Bolvaşniţa I access tube in the left slope of the homonymous valley. The works extend from the river meadow across the glacis of the slope to the base of the slope front,
between 430 - 449 m
[image: ]
[bookmark: _bookmark155]Fig. 92 - Satellite photo of the perimeter of the Bolvașnița I access tube

The absence of non-forest habitats can be observed, except for the gaps made for the inspection access tube. The forest habitats consist of acidophilous acidophilous ilex meadows (habitat N2000 91K0) alternating with Robinia pseudacaccia plantations on the left slope, riparian forest corridors with Alnus glutinosa (habitat 91E0*) in the meadow (unfortunately with a lot of Euramerican columnar poplar planted) and dense forest plantations with Pinus sylvestris on the right slope, realized over acidic mesoxerophytic meadows and acidic cliffs (habitats N2000 6190 and8220).

[image: ]
[bookmark: _bookmark156]Fig. 93 - Aerial view of the vegetation in the perimeter of the Bolvașnița I access tube, which is almost entirely forested (illyric meadows on the left slope, habitat 91K0), sagebrush
[image: ]black forests in the Bolvașnița meadow (habitat 91E0*) and Scots pine forest plantations on the right slope which have destroyed the acidophilous grasslands here (N2000 habitats 6190 and 8220)


[bookmark: _bookmark157]Fig. 94 - Aerial view of the Bolvașnița valley upstream of the Bolvașnița I access tube. The natural forests (Illyrian gorund forests, habitat N2000 91L0 on the right slope, respectively Illyrian beech forests, habitat N2000 91K0 on the left slope) are regenerating after massive logging in the 19th and 20th centuries and interspersed with Pinus sylvestris plantations and Robinia pseudacaccia. Their  conservation value is reduced in this state


[image: ]
[bookmark: _bookmark158]Fig. 95 - The dense Pinus sylvestris plantations on the right slope of the Bolvașnița valley will not be affected by the works. They have been built over acidophilous and acidophilous mesoxerophilous meadows and acidic sandstone cliffs (habitats N2000 6190 and 8220) that they have destroyed
[image: ]

[bookmark: _bookmark159]Fig. 96 - Very small segment of strongly ruderalized mesophytic meadows dominated by ruderal grasses Dactylis glomerata, Lolium perenne and Poa annua, in particular. These are habitats in the Romanian classification system
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[bookmark: _bookmark160]
















Fig. 97 - Aerial photograph of the dense Pinus sylvestris plantations on the right
[image: ]slope of the Bolvașnița valley, which will not be affected by the works. These were realized over acidophilic mesoxerophilic acidophilic grasslands and acidic sandstone cliffs (N2000 habitats 6190 and 8220) which they have destroyed

[bookmark: _bookmark161]Fig. 98 - Aerial photo of the dense Pinus sylvestris plantations on the right slope of the Bolvașniței valley and on the right slope of the Ogașul lui Petru valley, which will not be affected by the works. The works were carried out over acidophilic mesoxerophytic acidophilic grasslands and acid sandstone cliffs (habitats N2000 6190 and 8220), which were destroyed


[image: ]
[bookmark: _bookmark162]Fig. 99 - Very dense forest plantation of Pinus sylvestris on the right slope of Bolvașnița, where it has destroyed the structure and functions of a previously existing mesoxerophytic meadow
petrodile acids (habitat N2000 6190)
[image: ]
[bookmark: _bookmark163]Fig. 100 - Forest habitat N2000 91E0* with Alnus glutinosa, with frequent Euramerican columnar poplar specimens planted. In the Bolvașnița river meadow, in the perimeter analyzed there are no N2000 non-forest habitats


[image: ]
[bookmark: _bookmark164]Fig. 101 - Forest habitat N2000 91E0* with Alnus glutinosa, with frequent
[image: ]Euramerican columnar poplar specimens planted. In the Bolvașnița river meadow, in the perimeter analyzed there are no N2000 non-forest habitats

[bookmark: _bookmark165]Fig. 102 - Planted examples of Pinus sylvestris (also naturally regenerating here) and Euramerican columnar poplars among the black alders of the priority riparian forest habitat 91E0*



3.3. [bookmark: _Toc175845042]Bolvașnița II access tube

The Bolvașnița II access tuube is located in a secondary valley on the left side of the valley of the same name, which has its springs below the Cicilovete Poiana on the ridge of the Cernei Mountains. The small perimeter is situated in an area dominated by acid crystalline schists of the Neamțu Series, dominated by biotitic paragneisses. Just downstream there is a flow of quartz porphyry (rhyolites) of Upper Permian age, with a pronounced acid character.
There are no N2000 grassland habitats within the perimeter of the Bolvașnița II access tube. The left, shaded slope is occupied by regenerating acidophilous acidophilous illitic meadows (N2000 habitat 91K0) and the right, sunny slope by shagbars (N2000 habitat 40A0*).
40A0* Subcontinental peri-Pannonian scrub CLAS. PAL: 31.8B12p, 31.8B13, 31.8B14,
31.8B3p. Shrub-shrub ecosystems occupy the entire right slope in the Bolvasnitsa II access tube area on acidic biotitic gneisses with acidic leptosols and distric cambisols. The phytocenoses, species-poor compared to the type of this habitat, belong to the Corno- Fraxinetum orni Pop et Hodișan 1964 association and are only marginally affected by the access road to the access tube.
[image: ]
[bookmark: _bookmark166]Fig. 103 - Location of the Bolvașnița II access tube on a left tributary of the Bolvasnitsa valley. The access tube will affect only a very small portion of the base of the two slopes and the valley meadow, between 428 - 433m


[image: ]
[bookmark: _bookmark167]Fig. 104 - Downstream aerial view of the ecosystems on the two slopes in the
perimeter of the Bolvașnița II access tube
The left slope is covered by regenerating Illyric meadows (habitat N2000 91K0) and the right slope by shrublands (habitat N2000 40A0*) dominated by Fraxinus ornus andCarpinus orientalis. A narrow strip of riparian forest with Alnus glutinosa (habitat N2000 91E0*) is located along the valley.
[image: ]
[bookmark: _bookmark168]Fig. 105 - Upstream aerial view of the ecosystems on the two slopes in the perimeter of the Bolvașnița II access tube


[image: ]The arrangement of ecosystems is the same as in the figure above. In addition, the industrial perimeter of the access tube can be seen, extended over the minimum possible area.

[bookmark: _bookmark169]Fig. 106 - Aerial photograph of the downstream end of the perimeter of the construction site of  Bolvașnița II access tube
[image: ]
[bookmark: _bookmark170]











Fig. 107 - View from the perimeter of the Bolvașnița II access tube site with ruderal vegetation 
                             (habitat of the Romanian classification system)


[image: ]
[bookmark: _bookmark171]Fig. 108 - The right slope of the secondary valley where the Bolvașnița II access tube is located is dominated by shibliac with Fraxinus ornus and Carpinus orientalis (habitat N2000 40A0*) on the steeper slopes and Illyrian gorundones (habitat N2000 91L0) on slopes below 20 degrees. These two habitat types here form a compact crest with virtually no grassland areas
[image: ]
[bookmark: _bookmark172]Fig. 109 - The N2000 40A0* habitat of shingle with Fraxinus ornus and Carpinus orientalis has been only marginally affected since the 80s of the 20th century by the
Bolvațnița II access tube construction site


[image: ]
[bookmark: _bookmark173]
Fig. 110 - Acidophilous, Illyrian oak  forests clearly dominate the left slope of
       the secondary valley where the Bolvașnița II access tube is located.
                                   Note the lack of non-forest habitats

3.4. [bookmark: _Toc175845043]Surge chamber, power structure and Herculane storage penstock

The entire Herculane perimeter of the Cerna-Belareca hydroelectric development is embedded in massive Cerna boundaries, with a pronounced acid character. This - geologic uniformity - is reflected in the geomorphologic, edaphic and ecological uniformity of the perimeter. The entire slope segment, with a difference in level of about 250 m, is occupied by a species-poor acidophilic shale, belonging to habitat 40A0* Subcontinental peri-Pannonic scrub CLAS. PAL: 31.8B12p, 31.8B13, 31.8B14, 31.8B3p. The shrub phytocenoses belong to the associations Syringo-Carpinetum orientalis Jakucs 1959 andSyringo-Fraxinetum orni Borza 1958 em. Resmeriță 1972, which are very difficult to delimit and even to distinguish in the field.


[image: ]
[bookmark: _bookmark174]Fig. 111 - The geology of the area in the Cerna valley occupied by the surge chamber,
the power structure and the penstock is very uniform, being represented by the
Cerna (shown in red on the map)
The steep granite slopes are occupied by an extensive acidophilous shiblia with Fraxinus ornus, Carpinus orientalis and Syringa vulgaris (habitat N2000 40A0*). After Năstăseanu
S.V. (1980), Geologie de Monts Cerna, AIGG 54, Bucharest.
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[bookmark: _bookmark175]
















Fig. 112 - Topographical details of the location of the surge chamber, power structure
and penstock on the right slope of the Cerna, between 450 - 220 m
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[bookmark: _bookmark176]




















Fig. 113 - Location of the surge chamber, power structure and penstock on the right slope of
the Cerna, between 450 - 220 m
[image: ]
[bookmark: _bookmark177]Fig. 114 - Map of the non-forest habitats in the perimeter of the surge chamber, the power structure and the penstock on the right slope of Cerna
The steeply sloping slope (average 33 degrees) has a uniform geology (massive granites) and a quasi-uniform exposure (SE). This generates a uniform shrubby ecosystem


of acidophilous shibliac type (habitat N2000 40A0*) dominated by Fraxinus ornus, Carpinus orientalis, Syringa vulgaris (the latter rarely present here). The shingle has been extracted since before the protected area management plan was drawn up in the perimeter of the hydro- engineering works, the essential species being found everywhere where no regular maintenance/cleaning works are carried out.

[image: ]
[bookmark: _bookmark178]Fig. 115 - Map of the forest habitats in the perimeter of the surge chamber, the power structure and the penstock on the right slope of the Cerna.

One can observe the fragmented distribution of habitat 91E0* Alluvial forests with Alnus glutinosa and Fraxinus excelsior (Alno-Padion, Alnion incanae, Salicion albae) in the R. Cerna, heavily anthropized, with specimens of Alnus glutinosa and habitat 91K0 Illyric forests of Fagus sylvatica (Aremonio-Fagion) in the upper part of the surge chamber, where specimens of Fagus silvatica, Quercus petraea, Tilia cordata, Acer pseudoplatanus, Acer campestre were observed.


[image: ]
Fig. 116 - Expansion of the surge chamber, power structure and penstock on the right
slope of Cerna
The very extensive shrubland (habitat N2000 40A0*) was only linearly and punctually affected by the construction works carried out between 2005-2011. Beech stands characteristic of habitat 91K0 are observed on the upper part of the slope.
[image: ]
[bookmark: _bookmark180]











Fig. 117 - The very large extent and uniform appearance of the shibliac (habitat N2000 40A0*) in the area of the surge chamber, power structure and penstock is the consequence of the geological and geomorphologic uniformity of the right slope of Cerna in this sector
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	SPEEH HIDROELECTRICA S.A.	
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Fig. 118 - The very large extent and uniform appearance of the shibliac (habitat N2000 40A0*) in the area of the surge chamber, power structure and penstock is consequence of the geologic and geomorphologic uniformity of the right slope of Cerna in this sector. 
The limestone cliff ecosystems higher up the slope (habitats N2000 6170, 6190, 8210) are not affected by the works
[image: ]
[bookmark: _bookmark182]Fig. 119 - Aspect of the interior of the Cerna granite shibliac with the frequent and dominant species in this ecosystem - Festuca pseudodalmatica, Verbascum banaticum, Centaurea
calvescens, Achillea crithmifolia
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[bookmark: _bookmark183]Fig. 120 - Aspect of the interior of the Cerna granite shibliac with the frequent and dominant
species in this ecosystem - Festuca pseudodalmatica, Verbascum banaticum, Centaurea
calvescens, Achillea crithmifolia
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[bookmark: _bookmark184]Fig. 121 Acacia specimen at the base of the penstock
SPEEH HIDROELECTRICA S.A.
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[bookmark: _bookmark185]Fig. 122 Specimens of Salix capraea and Populus tremula in the area of the surge chamber of
balance

A.4. [bookmark: _Toc175845044]Identified Natura 2000 plant species and other plant taxa of conservation importance.
Cornereva Reservoir Habitat 6510

[bookmark: _bookmark186]Table No 42 Plant association Ranunculus repentis-Alopecuretum pratensis Ellmauer 1933

	Relay no.
	1
	2
	3
	4
	5

	Altitude (m)
	487
	490
	493
	495
	490

	Vegetation cover %
	80
	85
	90
	85
	75

	Exposure
	0
	0
	0
	0
	0

	Slope
	0
	0
	0
	0
	0

	Sample area (m²)
	25
	25
	25
	25
	25

	Alopecurus pratensis
	2
	3
	2
	2
	3

	Ranunculus repens
	+
	+
	+
	+
	+

	Festuca pratensis
	1
	+
	1
	1
	+

	Poa pratensis
	+
	1
	+
	1
	1




	Agrostis stolonifera
	+
	1
	+
	+
	+

	Holcus lanatus
	1
	+
	+
	+
	+

	Taraxacum officinale
	+
	+
	+
	+
	+

	Agrostis capillaris
	+
	-
	-
	-
	-

	Dactylis glomerata
	+
	-
	+
	-
	-

	Filipendula vulgaris
	+
	+
	+
	-
	+

	Lotus corniculatus
	+
	+
	+
	+
	-

	Erigeron annuus
	+
	+
	+
	+
	-

	Picris sonchoides
	+
	-
	+
	-
	+

	Centaurea phrygia
	+
	-
	-
	-
	+

	Pimpinella saxifraga
	+
	+
	-
	-
	+

	Poa trivialis
	+
	+
	+
	+
	-

	Anthoxanthum odoratum
	+
	-
	+
	+
	-

	Daucus carota
	+
	-
	+
	+
	+

	Cirsium vulgare
	+
	+
	-
	+
	+

	Inula britannica
	+
	-
	+
	-
	-

	Primula elatior
	+
	+
	+
	+
	+

	Artemisia vulgaris
	+
	-
	-
	+
	+

	Parsnip sativa
	-
	+
	-
	-
	-

	Medicago falcata
	-
	+
	+
	+
	-

	Sage verticillata
	-
	+
	+
	+
	+

	Achillea millefolium
	-
	+
	+
	-
	+

	Heracleum sphondylium
	-
	+
	-
	-
	+

	Hypericum perforatum
	-
	-
	+
	-
	-

	Trifolium pratense
	-
	-
	+
	-
	+

	Trifolium repens
	-
	-
	+
	-
	+

	Lolium perenne
	-
	-
	+
	-
	-

	Leucanthemum vulgare
	-
	-
	+
	-
	+

	Vicia cracca
	-
	-
	-
	+
	-

	Origanum vulgare
	-
	-
	-
	+
	-

	Cerastium brachypetalum
	-
	-
	-
	-
	+

	Dog rose
	-
	-
	-
	-
	+

	Rumex acetosa
	-
	-
	-
	-
	+



Habitat 6210

[bookmark: _bookmark187]Table no. 43 Plant association Danthonio alpinae - Chrysopoginetum grylli Boșcaiu 1972

	Relay no.
	1
	2
	3
	4
	5
	6

	Altitude (m)
	497
	500
	501
	502
	499
	500

	Vegetation cover (%)
	70
	65
	65
	60
	60
	70

	Exposure
	SE
	SE
	SE
	SE
	SE
	SE




	Slope
	15
	7
	20
	25
	10
	15

	Sample area (m²)
	25
	25
	25
	25
	25
	25

	Danthonia alpina
	4
	3
	3
	2
	1
	2

	Chrysopogon gryllus
	+
	1
	1
	2
	3
	2

	Agropyron intermedium
	+
	+
	+
	+
	+
	+

	Agrostis capillaris
	+
	+
	+
	+
	+
	+

	Festuca valesiaca
	+
	+
	+
	-
	+
	-

	Echinops banaticus
	+
	-
	+
	+
	+
	+

	Lychnis coronaria
	+
	+
	-
	+
	+
	+

	Medium breeze
	+
	+
	-
	+
	+
	+

	Anthoxanthum odoratum
	+
	+
	+
	+
	-
	+

	Filipendula vulgaris
	-
	+
	-
	+
	+
	+

	Crataegus monogyna
	-
	+
	+
	+
	+
	-

	Achillea crithmifolia
	+
	+
	+
	+
	+
	+

	Thymus glabrescens
	+
	+
	+
	+
	+
	+

	Trifolium pannonicum
	+
	+
	-
	+
	+
	+

	Trifolium montanum
	+
	-
	-
	+
	+
	+

	Salvia pratensis
	+
	+
	+
	+
	+
	+

	Pimpinella saxifraga
	+
	+
	+
	+
	+
	+

	Medicago falcata
	+
	+
	-
	+
	+
	-

	Scabiosa banatica
	+
	+
	+
	-
	+
	-

	Trifolium alpestre
	+
	+
	-
	-
	+
	+

	Trifolium montanum
	+
	+
	-
	-
	+
	+

	Genista lydia
	+
	+
	+
	-
	+
	+

	Centaurea micranthos
	+
	+
	+
	+
	-
	+

	Sorbus torminalis juv.
	+
	+
	-
	+
	-
	-

	Jacobaea vulgaris
	+
	+
	-
	+
	-
	+

	Quercus pubescens juv.
	+
	+
	+
	+
	+
	-

	Trifolium campestre
	+
	+
	-
	+
	-
	+

	Centaurea spinulosa
	+
	+
	+
	-
	-
	-

	Carlina utzka
	+
	+
	+
	-
	-
	-

	Galium verum
	+
	+
	-
	+
	+
	-

	Cornus sanguinea
	+
	+
	-
	+
	-
	+

	Galium rotundifolium
	+
	+
	+
	+
	-
	-

	Pyrus pyraster juv.
	+
	+
	+
	+
	+
	-

	Carex caryophyllaea
	+
	+
	+
	+
	+
	+

	Quercus cerris juv.
	+
	+
	+
	+
	-
	+

	Lathyrus latifolius
	+
	+
	+
	-
	-
	+

	Medicago falcata
	+
	+
	+
	-
	+
	+

	Pteridium aquilinum
	+
	+
	+
	-
	+
	+

	Sage verticillata
	+
	+
	+
	+
	+
	+




	Eryngium campestre
	-
	+
	+
	+
	+
	+

	Medicago minima
	-
	+
	+
	+
	-
	+

	Potentilla micratha
	-
	-
	+
	+
	-
	-

	Asparagus tenuifolius
	-
	-
	+
	+
	+
	+

	Carpinus betulus juv.
	-
	-
	-
	+
	-
	-

	Cirsium eriophorum
	-
	-
	+
	+
	-
	-

	Quercus farnetto juv.
	-
	-
	+
	+
	+
	+



Bolvașnița II access tube Habitat 40A0*

[bookmark: _bookmark188]Table no. 44 Plant association Corno - Fraxinetum orni Pop et Hodișan 1964

	Relay no.
	1
	2
	3
	4
	5
	6

	Altitude (m)
	450
	473
	460
	455
	460
	465

	Vegetation cover (%)
	60
	60
	65
	70
	65
	60

	Exposure
	SSV
	SSV
	SSV
	SSV
	SSV
	SSV

	Slope
	30
	35
	30
	25
	25
	30

	Sample area (m²)
	25
	25
	25
	25
	25
	25

	Carpinus orientalis
	1
	2
	2
	2
	1
	2

	Cornus mas
	+
	+
	+
	+
	+
	+

	Fraxinus ornus
	3
	2
	2
	2
	3
	2

	Acer Acer field
	+
	+
	+
	+
	+
	+

	Cytisus hirsutus
	+
	+
	+
	+
	+
	+

	Quercus petraea
	+
	+
	+
	+
	-
	-

	Staphyllea pinnata
	+
	-
	+
	-
	-
	-

	Cytisus nigricans
	+
	+
	+
	+
	+
	+

	Fragaria viridis
	+
	-
	-
	-
	-
	-

	Alliaria petiolata
	-
	+
	-
	-
	-
	-

	Rubus hirtus s.l.
	-
	+
	-
	-
	+
	+

	Centaurea spinulosa
	-
	+
	+
	-
	+
	+

	Myrrhoides nodosa
	-
	+
	+
	+
	+
	+

	Polygonatum latifolium
	-
	+
	+
	-
	-
	+

	Veronica teucrium
	-
	+
	-
	-
	+
	+

	Lactuca vminea
	-
	+
	-
	+
	+
	-

	Rubus canescens
	-
	+
	-
	+
	+
	+

	Potentilla micrantha
	-
	-
	+
	+
	+
	+

	Ligustrum vulgare
	-
	-
	+
	+
	-
	-

	Melica unifloa
	-
	-
	+
	+
	-
	-

	Euonymus europaea
	-
	-
	+
	-
	-
	+

	Trifolium medium
	-
	-
	+
	+
	+
	+

	Carthellina vulgaris
	-
	-
	+
	-
	-
	+




	Brachypodium sylvaticum
	-
	-
	+
	-
	+
	-

	Clematis vitalba
	-
	-
	-
	+
	+
	+

	Thalictrum minus
	-
	-
	-
	+
	+
	+

	Calamintha vulgaris
	-
	-
	-
	+
	+
	-

	Rubus canescens
	-
	-
	-
	+
	+
	-

	Prunus mahaleb
	-
	-
	-
	+
	-
	+

	Ulmus minor
	-
	-
	-
	+
	-
	-

	Glecoma hirsuta
	-
	-
	-
	-
	+
	+

	Campanula persicifolia
	-
	-
	-
	-
	+
	+

	Lychnis coronaria
	-
	-
	-
	-
	+
	-

	Stachys recta
	-
	-
	-
	-
	+
	+

	Veronica spicata
	-
	-
	-
	-
	+
	-

	Isatis tinctoria
	-
	-
	-
	-
	+
	-

	Linaria genistifolia
	-
	-
	-
	-
	-
	+

	Euphorbia lingulata
	-
	-
	-
	-
	-
	+

	Melica cilata
	-
	-
	-
	-
	-
	+

	Tanacetum corymbosum
	-
	-
	-
	-
	-
	+



The surge chamber, the power structure and the Herculane penstock 
Habitat 40A0*
[bookmark: _bookmark189]Table no. 45 Plant association Syringo-Fraxinetum orni Borza 1958 em. Resmeriță 1972

	Relay no.
	1
	2
	3
	4
	5
	6

	Altitude (m)
	243
	320
	350
	391
	421
	464

	Vegetation cover (%)
	60
	65
	60
	70
	60
	70

	Exposure
	SE
	SE
	SE
	SE
	SE
	SE

	Slope
	25
	35
	30
	35
	30
	40

	Sample area (m²)
	25
	25
	25
	25
	25
	25

	Carpinus orientalis
	2
	2
	1
	1
	2
	2

	Fraxinus ornus
	2
	2
	2
	2
	2
	2

	Syringa vulgaris
	+
	-
	-
	+
	-
	+

	Staphyllea pinnata
	-
	-
	+
	-
	-
	-

	Fesctuca pseudodalmatica
	+
	+
	+
	+
	+
	+

	Achillea crithmifolia
	+
	+
	+
	-
	+
	+

	Ruscus aculeatus
	+
	+
	+
	+
	-
	-

	Tanacetum macrophyllum
	+
	+
	-
	+
	-
	+

	Tanacetum corymbosum
	+
	+
	+
	+
	-
	+

	Campanula rotundifolia
	+
	+
	+
	-
	+
	+

	Campanula persicifolia
	+
	-
	-
	-
	+
	=

	Cardaminopsis arenosa
	+
	-
	+
	+
	-
	+
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	Verbascum banaticum
	+
	+
	+
	+
	-
	-

	Clematis vitalba
	+
	+
	
	+
	+
	-

	Alyssum petraeum
	+
	+
	+
	-
	+
	-

	Sedum acre
	+
	+
	+
	-
	+
	+

	Achnatherum calamagrsotid
	+
	+
	+
	+
	+
	+

	Mycelisuralis
	+
	-
	
	+
	+
	+

	Calamintha vulgaris
	-
	+
	+
	+
	-
	+

	Allysum petraeum
	-
	+
	+
	-
	+
	+

	Sorbus torminalis
	-
	+
	+
	+
	
	+

	Veronica teucrium
	-
	+
	+
	+
	+
	+

	Bupleurum falcatum
	-
	+
	+
	
	+
	+

	Glecoma hirsuta
	-
	+
	-
	+
	+
	-

	Cruciata glabra
	-
	+
	+
	-
	+
	-

	Carex pilosa
	-
	+
	-
	+
	+
	+

	Chelidonium majus
	-
	+
	-
	-
	+
	+

	Primula vulgaris
	-
	+
	+
	+
	+
	+

	Polypodium vulgare
	-
	-
	+
	+
	+
	+

	Inula ensifolia
	-
	-
	-
	+
	-
	+

	Securigera varies
	-
	-
	-
	+
	-
	-

	Smyrnium perfoliatum
	-
	-
	-
	-
	+
	-

	Sedum album
	-
	-
	-
	-
	+
	+

	Aremonia agrimonioides
	-
	-
	-
	-
	+
	-

	Viola hirta
	-
	-
	-
	-
	-
	+



A.5. [bookmark: _Toc175845045]Conclusions
There are no plant species of conservation importance, present in Annex II of the Habitats Directive or on the national red lists, in the analyzed perimeter.
Concerning N2000 habitats, the situation can be analyzed on the segments Cerna-Belareca hydroelectric development.
The area of the future Cornereva reservoir lies outside protected areas and affects several hectares of about 27 ha of mesophilic-mezzohygrophilic grasslands (habitat N2000 6510) very strongly ruderalized and degraded (including areas with plowed and built-up areas, overgrazed), which is reflected by the very high biomass of some species reflecting this, such as Taraxacum officinale, Pimpinella saxifraga, Daucus carota, Centaurea phrygia, etc. Although part of this N2000 habitat type, they have no conservation value. Downstream on the right slope, two segments of mesoxerophytic meadows (N2000 habitat 6210) will reach with their lower part right down to the level of the lake mirror. Although a slight increase in soil water level is expected here, we do not expect these species-poor acidophilic grasslands to change significantly.
In the area of the Bolvaşniţa I access tube there are no N2000 non-forest habitats but only forest habitats - 91K0, which will not be affected by the works.


In the area of the Bolvașnița II access tube, the right-slope shibliac ecosystem (habitat N2000 40A0*) has already been little and marginally affected by the access road created at the end of the 20th century. No further ways in which this habitat may be affected by hydro- engineering in the future are foreseen.
The area of the surge chamber, the power structure and the Herculane penstock affected a linear segment of shibliac of about 1.89 ha. The clearing of the shibliac for the installation of the hydroelectric infrastructure has been carried out since 2005-2011, and no further interventions in the habitat were necessary. Moreover, its characteristic species, both herbaceous and woody, quickly established around the installations, showing a very high regenerative capacity of the shibliac in the area.
Both in the area with already realized works and in their vicinity, the allochthonous species Robinia pseudacacia was observed as well as species uncharacteristic for habitat types 40A0* and 91E0*, namely Betula pendula, Salix caprarea, Populus tremula.
It should be noted that no deforestation or additional land occupation will be carried out in any area of the project, so that the realization of the works will not lead to loss of forest or non-forest habitats in protected areas.


B. Invertebrates

B.1. [bookmark: _Toc175845046]MONITORING METHODS
The deployment area for the inventory and assessment of invertebrate species is within and close to the Natura 2000 site ROSAC0069 Domogled-Valea Cernei, in the standard form of which 21 invertebrate species of Community importance are mentioned: Austropopotamobius torrentium, Buprestis splendens, Carabus variolosus, Cerambyx cerdo, Chilostoma banaticum, Cordulegaster heros, Cucujus cinnaberinus, Euphydryas maturna, Callimorpha quadripunctaria, Gortyna borelii lunata, Leptidea morsei, Lucanus cervus, Lycaena dispar, Morimus funereus, Nymphalis vaualbum, Ophiogomphus cecilia, Osmoderma eremita, Paracaloptenus caloptenoides, Pholidoptera transsylvanica, Rhysodes sulcatus and Rosalia alpina.


[image: ]
[bookmark: _bookmark190]Fig. 123 Location of hydro-technical installations in the Cerna basin

[bookmark: _Toc175845047]Diurnal line transect monitoring method
Given the specific inventory methodology of the species concerned and the fact that most of them are suitable for the diurnal visual line transect method, this was the method used in the field work.
The method involves walking through areas of about 500 m in length (the length may vary, depending on local habitat conditions) along which individuals in flight or activity of the species under investigation are observed, over a width of 10 m on either side of the direction of travel.
As these are species with different habitat preferences (mesophilic grasslands, forest  and forest edges, beech or oak forests, river bank areas with organic sediments or with emergent vegetation), several transects were walked to cross as many habitat types as possible, along which the target species were observed.


[image: ]
[bookmark: _bookmark191]Fig. 124 Line transect model for assessing diurnally active invertebrates (source: van Swaay et al. 2015)
By applying the methodology, the route was traveled at a constant speed (about 1-1.5 km/h) during the period of activity of the target species, in optimal or suboptimal weather conditions (air temperature as high as possible, given the unsuitable period, wind speed below 6 km/h, wind speed below 6 km/h, cloud cover no more than 50%), during the day between 9:00-19:00, the individuals of the target species were counted in an imaginary cube with sides of 5 m, which moves in front of the assessor as he moves.
The placement of the monitoring transects was made according to the specific conditions at each of the 5 locations (Figure below).


[image: ]
[bookmark: _bookmark192]Fig. 125 Imaginary cube with 5m sides counting individuals of target species of diurnal
invertebrates (source: Rákosy 2013)
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Fig. 126 Location of monitoring transects within Lake Cornereva
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[bookmark: _bookmark194]Fig. 127 Location of monitoring transects within the Access tube
Bolvașnița I
[image: ]
[bookmark: _bookmark195]

















Fig. 128 Location of monitoring transects within the access tube
Bolvașnița II


[image: ]
[bookmark: _bookmark196]Fig. 129 Location of monitoring transects within the Surge chamber


B.2. [bookmark: _Toc175845048]MONITORING RESULTS
During the monitoring period, the presence of species listed in the standard forms of the sites in the vicinity of the sites, as well as the presence of habitats favorable to host the species in question, were investigated. Thestatus of potential presence of favorable species and habitats is presented in the Table below.
[bookmark: _bookmark197]Table no. 46 Potential presence of protected species and their favorable habitats intheproject area

	Site name Natura
2000
	Natura
2000
	Scientific name species
	Source of information
	Conservation status
	Species potential presence 
	Favorable habitat presence 

	

ROSCI0069
Domogled- Cernei Valley
	

1093
	

Austropotamobius torrentium
	Standard Form, Specific Conservation Objectives, Management Plan
	

favorable
	

No
	

No

	
	
1085
	Buprestis splendens
	
Standard Form
	unfavorable
- inadequate
	
No
	
No



	Site name Natura
2000
	Natu re Code
2000
	Scientific name species
	Source of information
	Conservatio n status
	Potential presence species
	Habitat presence favorable

	
	
	
	Specific Conservation Objectives, Management Plan
	
	
	

	
	

4014
	

Carabus variolosus
	Standard Form, Specific Conservation Objectives, Management Plan
	

favorable
	

No
	

No

	
	

1088
	

Cerambyx pig
	Standard Form, Specific Conservation Objectives, Management Plan
	

favorable
	

No
	

No

	
	

4057
	

Chilostoma banaticum
	Standard Form, Specific Conservation Objectives, Management Plan
	

favorable
	

From
	Yes, to the access tubes and the surge chamber

	
	

4046
	

Cordulegaster heros
	Standard Form, Specific Conservation Objectives, Management Plan
	

favorable
	

From
	Yes, to the access tubes and the surge chamber

	
	

1086
	

Cucujus cinnaberinus
	Standard Form, Specific Conservation Objectives, Management Plan
	

favorable
	

No
	

No

	
	

6169
	

Euphydryas maturna
	Standard Form, Specific Conservation Objectives, Management Plan
	

favorable
	

No
	

No

	
	6199
	
Callimorpha quadripunctaria
	Standard Form, Specific Conservation Objectives, Management Plan
	favorable
	From
	Yes, at the access tubes, the surge chamber and the Lake
Cornereva




	Site name Natura 2000
	Natura 2000
Code
	Scientific name species
	Source of information
	Conservation status
	Species potential presence
	Favorable habitat presence

	
	

4035
	

Gortyna borelii lunata
	Standard Form, Specific Conservation Objectives, Management Plan
	

unfavorable
- inadequate
	

No
	

No

	
	

4036
	

Leptidea morsei
	Standard Form, Specific Conservation Objectives, Management Plan
	

unfavorable- inadequate
	

No
	

No

	
	


1083
	


Lucanus cervus
	Standard Form, Specific Conservation Objectives, Management Plan
	


favorable
	


From
	Yes, at the access tubes, the surge chamber and the Lake
Cornereva

	
	

1060
	

Lycaena dispar
	Standard Form, Specific Conservation Objectives, Management Plan
	

favorable
	

From
	

Yes, at Lake Cornereva

	
	


6908
	


Morimus funereus
	Standard Form, Specific Conservation Objectives, Management Plan
	


unknown
	


From
	Yes, at the access tubes, the surge chamber and the Lake
Cornereva

	
	

4039
	

Nymphalis vaualbum
	Standard Form, Specific Conservation Objectives, Management Plan
	

unfavorable
- inadequate
	

No
	

No

	
	

1037
	

Ophiogomphus cecilia
	Standard Form, Specific Conservation Objectives, Management Plan
	

unfavorable
- inadequate
	

No
	

No

	
	
6966
	Osmoderma eremita
	Standard Form, Specific Conservation Objectives, Management 
Plan
	
favorable
	
No
	
No

	
	

4053
	

Paracaloptenus caloptenoides
	Standard Form, Specific Conservation Objectives, Management Plan
	

favorable
	

No
	

No

	
	

4054
	

Pholidoptera transsylvanica
	Standard Form, Specific Conservation Objectives, Management Plan
	

favorable
	

From
	

Yes, at Lake Cornereva

	
	

4026
	

Rhysodes sulcatus
	Standard Form, Specific Conservation Objectives, Management Plan
	

unfavorable
- inadequate
	

No
	

No

	
	

1087
	

Rosalia alpina
	Standard Form, Specific Conservation Objectives, Management Plan
	

favorable
	

From
	Yes, to the access tubes and the surge chamber



During the reporting period, only one Community protected invertebrate species was identified in the site investigations, namely Lycaena dispar. In addition, there is one species listed in Annex V of the Habitats Directive, Helix pomatia, a species of economic interest whose overexploitation should be avoided.
The invertebrate communities are, however, well-established, with 48 invertebrate species identified in the vicinity of the project areas during the baseline period surveys, which are presented in Table 24. All species are relatively common nationally in habitats similar to those surveyed, and are classified as Least Concern or Data Deficient by IUCN. In terms of inver invertebrate community, they are relatively typical for the type of habitats investigated, consisting of either relatively young meadows and woodland edges for Lake Cornereva, beech or mixed woodland habitats, or shrubland scrub habitats for the other sites.
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[bookmark: _bookmark198]Table no. 47 Species of invertebrates identified during the field surveys (LC: Lake Cornereva; FB1: Bolvașnița I access tube; FB2: Bolvașnița II access tube; CE:the surge chamber, power structure and penstock)

	No. crt.
	Species
	LC
	FB1
	FB2
	EC
	IUCN assessment
	GEO
57/2007
	Directive
Habitat

	1
	Anoplotrupes stercorosus
	
	x
	x
	x
	DD
	No
	No

	2
	Bombilus sp.
	x
	
	
	
	-
	-
	-

	3
	Bombus terrestris
	x
	
	
	
	DD
	No
	No

	4
	Brenthis daphne
	x
	
	
	
	LC
	No
	No

	5
	Brenthis hecate
	x
	
	
	
	LC
	No
	No

	6
	Cantharis rustica
	
	x
	x
	
	LC
	No
	No

	7
	Carabus violaceus
	
	
	x
	x
	DD
	No
	No

	8
	Celastrina argiolus
	x
	
	
	
	LC
	No
	No

	9
	Cerambyx scopolii
	
	x
	
	x
	LC
	No
	No

	10
	Cercopis sanguineus
	x
	
	
	x
	-
	-
	-

	11
	Cetonia aurata
	x
	
	x
	
	LC
	No
	No

	12
	Chortippus sp.
	x
	
	
	
	-
	-
	-

	13
	Ladybird septempunctata
	x
	
	x
	x
	DD
	No
	No

	14
	Coenonympha arcania
	x
	
	
	
	LC
	No
	No

	15
	Coenonympha glicerion
	x
	
	
	
	LC
	No
	No

	16
	Coenonympha pamphilus
	x
	
	
	
	LC
	No
	No

	17
	Colias croceus
	x
	
	
	
	DD
	No
	No

	18
	Decticus verrucivorus
	x
	
	
	
	LC
	No
	No

	19
	Walking Dorcadion
	x
	
	x
	
	DD
	No
	No

	20
	Eurydema ornata
	x
	
	
	
	DD
	No
	No

	21
	Fruticicola fruticum
	
	x
	
	x
	LC
	No
	No

	22
	Graphosoma italicum
	x
	
	
	
	LC
	No
	No

	23
	Gryllus campestris
	x
	
	
	
	LC
	No
	No

	24
	Harmonia axyridis
	x
	
	
	
	LC
	No
	No

	
25
	
Helix pomatia
	
x
	
	
	
x
	
LC
	Yes, Annex V
	Yes, Annex 5A

	26
	Laasiommata hag
	x
	
	
	
	LC
	No
	No

	27
	Leptidea sp.
	x
	
	
	x
	-
	-
	-

	28
	Leptopterna dolabrata
	x
	
	
	
	DD
	No
	No

	29
	Lumbricus terrestris
	x
	
	
	
	LC
	No
	No

	
30
	
Lycaena dispar
	
x
	
	
	
	
LC
	Yes, Annex II
and IV
	Yes, Annex 3 and 4A

	31
	Lycaena phleas
	x
	
	
	
	LC
	No
	No

	32
	Maniola jurtina
	x
	
	
	
	DD
	No
	No

	33
	Melitaea cynxia
	x
	
	
	
	LC
	No
	No



	34
	Omocestus rufipes
	x
	
	
	
	LC
	No
	No

	35
	Oxythrea funesta
	x
	
	
	
	DD
	No
	No

	36
	Panorpa sp.
	x
	
	x
	x
	-
	-
	-

	37
	Pararge aegeria
	
	x
	x
	x
	DD
	No
	No

	38
	Peribalus strictus
	x
	
	
	
	DD
	No
	No

	39
	Pholidoptera griseoaptera
	x
	
	
	x
	LC
	No
	No

	40
	Pieris brasicae
	x
	
	
	
	LC
	No
	No

	41
	Pieris rapae
	x
	x
	x
	
	LC
	No
	No

	42
	Polygonia c-album
	
	x
	x
	x
	LC
	No
	No

	43
	Polyommatus icarus
	x
	
	
	
	LC
	No
	No

	44
	Psyllobora vigintiduopunctata
	x
	
	
	
	DD
	No
	No

	45
	Pyrhocorris apterus
	
	
	x
	
	LC
	No
	No

	46
	Tipula sp.
	
	x
	x
	x
	-
	-
	-

	47
	Vanessa atalanta
	x
	
	
	
	LC
	No
	No











[bookmark: _bookmark199][image: ]Fig. 130 Lycaena dispar
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[bookmark: _bookmark200]Fig. 131 Graphosoma italicum
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[bookmark: _bookmark201]Fig. 132 Helix pomatia
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[bookmark: _bookmark202]Fig. 133 Oxytrea funesta


There are favorable habitats in the area for some species of Community interest present in the standard forms of nearby sites, but whose presence in the area has not been confirmed.
Cordulegaster heros is one of the largest of the European dragonflies. Males measure 77- 84 mm and females 88-96 mm long. Body color is black with yellow markings. Abdominal segment S1 has a yellow pattern on the posterior/lower edge in the shape of a triangle. In the male, the upper abdominal appendages show a single internal tooth in lateral view. In dorsal view the upper appendages are blunt, apically divergent and touching at the base. The lower appendages are transverse, forming a square-shaped plate. The anal triangle in males consists of 5 cells (rarely 3-8). The occipital triangle is convex and yellow, rising above the inner margin of the eyes. The labrum has a black lower edge. On the mesothorax is a yellow stripe with a curved posterior margin. The species occurs from late June to late August. The larvae feed on fry or larvae of aquatic insects etc. and the adults hunt mainly diptera and hymenoptera.
The species is found near fast-flowing, clean, shady or semi-shady mountain streams of moderate altitude and stony substrate (pebble).
The species was not identified during field surveys.

Callimorpha quadripunctaria is a medium-sized species (40-60 mm wingspan), lacking obvious sexual dimorphism, with an extremely characteristic appearance that is virtually impossible to mistake. Unlike other related species of the tribe Arctiini, adults of this species have a well-developed proboscis, which allows them to suck nectar from flowers. The thorax is black with two cream-colored longitudinal bands. The triangular tegulae are black with white margins. At rest, the adults are triangular in shape, with the forewings swept back, completely covering the hindwings. The forewings are black, with a faint bluish or greenish tinge in newly hatched individuals. On the surface of the forewings there are a series of white or yellowish-white oblique bands. Two of these bands create a characteristic 'V' pattern in the subterminal region of the forewing. The hindwings are red with 3-4 irregularly outlined black spots: one marginal, two submarginal and one median. Both pairs of wings are fringed. The abdomen is orange with a row of black spots on the dorsal midline.
It is a nocturnal butterfly with diurnal activity. It is a thermo-hygrophilous species, found in meadows and wet meadows with shrubs, in glades and at the edge of wet deciduous forests, on thebanks of streams with rich vegetation, in shrubby thickets and on wet scrubby slopes with abundant vegetation. It has been reported in Romania up to about 1,000 m altitude.
Only one generation per year. Flight period begins in late June and lasts until September. The adult is especially active at dusk. Periodically migrates distances of about 300 m. Overwinters as larvae. In April-May, the larvae, which are polyphagous, can be seen on the leaves of Plantago sp., Trifolium sp., Qercus sp., Fagus sylvatica, Urtica sp. and other plant species. Larvae pupate on the soil surface.


Adults of this species are frequently found during the day on Eupatorium cannabinum bushes, especially on the edges of watercourses and in wet meadows (plant association Eupatorium cannabini R. Tüxen), where they feed on nectar from inflorescences and camouflage well during the day, but may also adopt Mentha longifolia or Telekia speciosa as host plants. If they feel threatened, inflorescence-dwelling individuals adopt various defensive strategies: hiding under inflorescences (a posture they also adopt as a protective measure during rain or in the morning when there is still abundant moisture on the vegetation), opening the forewings to expose the hindwings which have a warning coloration, flying on the higher branches of nearby shrubs (Alnus sp., Rubus sp., Corylus sp., etc.) or on other herbaceous plants on which they can camouflage well. However, the adults of this species are relatively sedentary and after a while return to the inflorescences of the host plants on which they were on before being disturbed.
The species was not identified during field surveys.

Lycaena dispar is a medium-sized species (wingspan 33-42 mm) with a marked sexual dimorphism. In males, the upperside of the forewing is bright amber-red, with clear, elongate discal spots and a black marginal border; the underside of the forewing is orange-orange, with a nearly aligned row of postdiscal spots and small black marginal spots before the gray marginal border; the intrados of the hindwing pale greyish-blueish, more intense at the base of the wing and more diffuse towards the outer margin, with a broad red submarginal band extending from the anal angle to the level of the v6 nerve, flanked by two rows of black dots, a series of small black postdiscal spots with white border and other small black spots with white border arranged in the discal and prediscal area in a characteristic pattern. Females relatively larger in size; forewing extrados red, with prediscal spot, discal spot, and a series of black median spots; black marginal border more extensive than in males; hindwing extrados black, with a broad submarginal band and orange veins; forewing and hindwing intrados identical to males. Second generation specimens are slightly smaller than first generation.
The species occurs in wet habitats, even in heavily anthropized areas, because the larvae live on species of thistles (Rumex sp.: R. hydrolapathum, R. aquaticus), specific to this habitat. Theoretically many populations may occur, especially along watercourses. Characteristic habitat types are: wet meadows, marshes, swamps, floodplains, riverbanks and lakes.
In most places where it occurs, Lycaena dispar has two flight periods: from May to June and from August to early September. Adults are very active fliers with a high dispersal capacity and can therefore be found at great distances from their native habitats (on average 5 km). The female lays her eggs singly or in small clusters on the upper leaf surface of the host plant. Eggs hatch about 10 days after oviposition. The larvae feed on the leaves of plants of the genus Rumex that do not contain or have a low oxalic acid content. The larvae hibernate from the first decade of September untilin April of the following year between wilted leaves at the base of the host plants. After emerging from hibernation, larvae continue feeding until pupation (May-June).
The species was identified during field surveys in the area of Lake Cornereva, in wet meadows rich in Rumex.

Pholidoptera transsylvanica is a brown or grayish-brown-bodied species, often with a light-colored transverse band on the frons. Body length is about 18-25 mm in males and 21- 30 mm in females. The male tegmina are about the same length as the pronotum. The male's cerci are thin, with the inner tooth located near the base. The tibellaris have a weakly curved basal part and a strongly toothed tip. The shrill carina contains 100-130 teeth. The ovipositor is almost straight, 20-30 mm long. The stridulation consists of isolated, tri- or tretrasyllabic strophes. Oscillographic analysis shows that each syllable is composed of 2 semi-syllables, according to the opening and closing movements of the wings.
The species prefers mesophytic and hygro-meciophytic grasslands with shrubs, especially in meadows and forest edges in mountainous regions (extremely rare in hilly areas). Adults are present from early July to late August. It is an omnivorous species.
The species was not identified during field surveys.

Rosalia alpina is a relatively large croaker, 15-38 mm long. The body has a short, fine, short, thick, recumbent ground pubescence, grayish-blue or grayish-greenish, sometimes almost blue. The pronotum and elytra have a variable pattern of black spots and transverse bands. The pronotum usually has a median spot at the anterior margin, and the elytra have a spot anteriorly, a median transverse spot or band, and a small spot posteriorly. The pronotum has a strong, upward pointing lateral tooth. The antennae are long, with articles 1 and 2 black and articles 3-6 blue with apical tufts of black hairs. Both legs and antennae are body-like in color. It is an unmistakable species because of its characteristic coloration and antennae. It is very rare to find specimens with much reduced black spots on the elytra or with almost completely black elytra.
It is a stenotopic, sylvicicolous, xylodetrichicolous, lignicolous, xylophagous, saproxylic species. It lives predominantly in cool, moist beech forests in the uplands, where the species may be locally common. It also occurs less frequently in mixed forests or in querceline and beech forests. Larvae develop in dead wood or old live trees, most often on Fagus, but sometimes also on Acer or other deciduous species. Adults are found on these trees or on piles of freshly cut logs, as well as on inflorescences, especially of umbellifers, where they feed on pollen. Adults can be found from June to September.
The species was not identified during field surveys.

Chilostoma banaticum is a gastropod with a large (15-20 mm high, 25-35 mm wide), flattened-lentiform, solid, tough, irregularly striate, reddish-brown to yellowish-brown, rarely with greenish tinges, with a reddish-brown band at the periphery, with a median carina, more evident in the juvenile stage. It has 5-5.5 regularly growing, slightly convex amphracts, separated by a slightly evident suture, the last amphract descending slightly towards the aperture. The peristome is twisted, hardened, whitish, the umbilicus open, partly covered by the columellar twisting. The species is grayish or brown.
In Romania, it has quite wide ecological values, being present in particular along the valleys from the mountainous area to the plains, preferring medium altitudes. It is a microphagous, mesophagous, hygrophilous species, preferring wooded areas or at least abundant vegetation. It is found under stones, among rotting wood, logs, on rocks, on plants, in foliage on the ground, in forests, bushes, various plant formations, including parks and gardens, on roadsides, in shady and damp places, often near water. It is a species quite resistant to anthropic changes, being able to populate fragments of habitats maintained by chance, either along streams, ditch margins, roads or railway embankments, the latter representing refuges with conditions frequently at the limit of survival of gastropod populations.
The species was not identified during field surveys.

Lucanus cervus is a large species, with males reaching up to 80-90 mm. Females are smaller, sometimes as small as 20 mm. The body is elongate, massive, black or dark brown in color, with a dull gloss especially in females, and reddish-brown mandibles and elytra in males. The species shows marked sexual dimorphism. In males the head is massive, broader than the pronotum, and the mandibles are very well developed, long and branched with the appearance of deer antlers. They are bifid at the extremities and have a median or postmedian tooth on the inner side, and in very large specimens can reach half the body length. Females, smaller than males, have a pronotum much broader than the head, mandibles shorter than the head and forelegs adapted for digging.
It is considered to be a polyphagous species, thriving in the rotting wood (below ground level) of many deciduous species, but prefers quercus. It can be found in deciduous forests as well as open areas with isolated trees or hedgerows, in urban and suburban gardens, parks, wooded pastures, wherever there is a sufficient source of dead wood.
The species was not identified during field surveys.

Morimus funereus is a large longhorn beetle, 16-38 mm long. Although the background color of the body is black, it is covered with a very dense silvery-gray pubescence that almost completely covers the black background. The anterior part of the head, starting from the forehead, is directed steeply downwards forming an almost right angle with the vertex. The antennae have unsegmented articles. The pronotum has numerous irregular rugosities, and laterally with a strong sharp tooth apically. The elytra are grayish, with fine, shiny granules, stronger at the base, and on each elytron two black, velvety, well-demarcated, velvety spots may be seen. Of these, one is located in the anterior third and the other is postmedian. In males, the antennae are 1.5 times longer than the elytra, and in females about the same length as the elytra.
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	SPEEH HIDROELECTRICA S.A.	

It is considered to be a polyphagous species, thriving predominantly in dead wood of beech and oak. Adults can be found in forests on fallen trunks, recent stumps or freshly cut logs of beech, oak, chestnut, ,poplar, lime, maple, hornbeam, willow, etc.
The species was not identified during field surveys.
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Fig. 134 Favorable habitat for Chilostoma banaticum
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Fig. 135 Favorable habitat for Rosalia alpina, Lucanus cervus and Morimus funereus
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[bookmark: _bookmark205]Fig. 136 Favorable habitat for Pholidoptera transsylvanica
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[bookmark: _bookmark206]Fig. 137 Favorable habitat for Chilostoma banaticum, Cordulegaster heros and
Carabus variolosus
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[bookmark: _bookmark207]Fig. 138 Favorable habitat for Rosalia alpina, Lucanus cervus and Morimus funereus
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[bookmark: _bookmark208]Fig. 139 Favorable habitat for Lycaena dispar



B.3. [bookmark: _Toc175845049]Conclusions
As far as invertebrate species are concerned, the works to be carried out on the investigated sites will have no impact on the majority of species or, in rare cases, a minimal impact on a small number of species (Callimorpha quadripunctaria), mainly those that find favorable habitat in the areas of the works.
As regards Natura 2000 species likely to occur in the area, the situation is as follows:
· in the case of Chilostoma banaticum, the broad ecological values of the species and the extremely widespread habitat in the area do not require specific management measures (or restrictive measures on construction);
· in the case of Lucanus cervus, the broad ecological values of the species and the extremely widespread habitat in the area do not require specific management measures (or restrictive measures on construction);
· in the case of Morius funereus, the broad ecological values of the species and the extremely extensive habitat in the area do not require specific management measures (or restrictive measures on construction);
· in the case of Cordulegaster heros, the broad ecological values of the species and the extremely extensive habitat in the area do not require specific management measures (or restrictive measures on construction);
· in the case of Rosalia alpina, the broad ecological values of the species and the extremely widespread habitat in the area do not require specific management measures (or restrictive measures on construction);
· in the case of Callimorpha quadripunctaria, the large area of habitat of the species does not require complex management measures, but special attention will be paid to the habitat of the species in the equilibrium cascade area, in order to maintain the existing clearing;
· in the case of Pholidoptera transsylvanica, the large area of habitat of the species does not require complex management measures (or restrictive measures on construction); the preservation of areas of wet meadows with rich vegetation in the area is sufficient to ensure the continued presence of the species' populations (the species' habitats are found in the area of the works outside the protected area);
· in the case of Lycaena dispar, the large area of the species' habitat does not require complex management measures (or restrictive measures regarding construction); the preservation of areas of wet meadows with the presence of Rumex individuals in the area is sufficient to ensure the continued presence of the species' populations (the species was identified in areas with works outside the protected area – Lake Cornereva area).


C. Herpetofauna

C.1. [bookmark: _Toc175845050]Location of the study area in relation to existing protected areas

The study area for the present project covers an area of over 100 ha and is represented by 4 distinct areas of land, namely Lake Cornereva, Bolvașnița I Access tube, Bolvașnița II Access tube and the Surge chamber with the Power structure.
Lake Cornereva is located in the Belareca valley, downstream of Cornereva commune and V-SW of Bogâltin village, the Bolvașnita I Access tube is located in the Bolvașnita valley, tributary of the Belareca river, the Bolvașnita II access tube is located in the Polonici valley, tributary of the Bolvașnita river, and the Power structure is located to the SV of Herculane lake (Prisaca lake) and Herculane dam.
Three of the four distinct areas, namely Lake Cornereva, Bolvaşniţa I andBolvaşniţa II are
not included in protected areas and the area of the surge chamber is included in protected areas ROSAC0069 Domogled-Valea Cernei and Domogled-Valea Cernei National Park.
Domogled - Cerna Valley National Park was established in 1990 and covers an area of
61.211 ha, the protected area of community interest ROSCI0069 Domogled - Valea Cernei was designated in 2007, becoming, due to legislative changes, namely through the publication of HG no. 685 of 25.05.2022 on the establishment of the protected area regime and the declaration of special areas of conservation as part of the Natura 2000 European ecological network in Romania, ROSAC0069 Domogled-Valea Cernei.
The surface area of the study area, on which the investment project will be realized, represents 0.0016% of the territory of the protected areas it crosses.
[bookmark: _bookmark209]Table no. 48 The area of existing protected areas in the study area and their percentage
overlap
	
	Domogled-Valea Cernei NP
	ROSAC0069 Domogled-Valea
Cernei

	
	Protected area surface
	Overlap with protected area
	Protected area surface
	Overlap with protected area

	
	61211 ha
	100%
	62171 ha
	100%

	Lake Cornereva
	0
	0%
	0
	0%

	Bolvașnița I
	0
	0%
	0
	0%

	Bolvașnița II
	0
	0%
	0
	0%

	Surge chamber
	2.02 ha
	0,00003%
	2.02 ha
	0,00003%



Remark: the protected area ROSPA0035 Domogled-Valea Cernei has been excluded from the analysis because this type of protected area is exclusively intended for the conservation of bird species.


C.2. [bookmark: _Toc175845051]Species of herpetofauna (amphibians and reptiles) in protected areas crossed by the study area
For the Domogled - Valea Cernei National Park, a list of amphibian and reptile species of conservation interest has not been formally established, so that in areas of overlap with other types of protected areas, the species designated of interest for these are of interest for the park. The protected area ROSAC0069 Domogled - Valea Cernei has been designated among other objectives, for the conservation of the populations of two herpetofauna species of Community interest, as per point 3.2. of the standard form. Another 19 herpetofauna species are also listed in point 3.3. of the ROSAC0069 standard form. The list of these species, of interest for the protected areas in question and their status according to the standard forms and the integrated management plan approved by O.M. no. 1121 of 16.06.2016 is presented in Table 49.
[bookmark: _bookmark210]Table no. 49. Herpetofauna species of conservation interest in the protected areas crossed by the project
	

Species
	ROSAC0069
Domogled-Valea Cernei
	Protective status

	
	Species to point
3.2. al FS
	Species to point
3.3. al FS
	Population type (*)
	Population size
(individuals)
	
State of conservation
	
L49/2011
	
D. H

	Bombina
variegated
	+
	
	rez.
	100.000
	Favorable
	A.3
	A II

	Testudo
hermanni
	+
	
	rez.
	100
	Favorable
	A.3
	A II

	Ablepharus
kitaibelii
	
	+
	rez.
	Very rare
	not assessed
	A.4A
	A IV

	Anguis fragilis
	
	+
	rez.
	Rare
	not assessed
	A.4B
	A III

	Bufo bufo
	
	+
	rez.
	Common
	not assessed
	A.4B
	A III

	Bufo (Owls)
viridis
	
	+
	rez.
	Rare
	not assessed
	A.4A
	A IV

	Coluber
(Dolicophis) caspius
	
	
+
	
rez.
	
	
not assessed
	
A.4A
	
A IV

	Coronella
(Coronipora) Austrian
	
	
+
	
rez.
	
Rare
	
not assessed
	
A.4A
	
A IV

	Elaphe longissima (Zamenis
longissimus)
	
	
+
	
rez.
	
Rare
	
not assessed
	
A.4A
	
-

	Hyla arborea
	
	+
	rez.
	Common
	not assessed
	A.4A
	A IV

	Lacerta
(Darevskia) praticola
	
	
+
	
rez.
	
Rare
	
not assessed
	
A.4B
	
A III

	Lacerta viridis
	(media)
	+
	rez.
	Common
	not assessed
	A.4A
	A IV




	

Species
	ROSAC0069
Domogled-Valea Cernei
	Protective status

	
	Species to point
3.2. al FS
	Species to point
3.3. al FS
	Population type (*)
	
Population size
(individuals)
	
State of conservation
	
L49/2011
	
D. H

	Lacerta
(Zootoca) vivipara
	
	
+
	
rez.
	
Present
	
not assessed
	
A.4A
	
A IV

	Natrix tessellata
	
	+
	rez.
	Common
	not assessed
	A.4A
	A IV

	Podarcis
muralis
	
	+
	rez.
	Rare
	not assessed
	A.4A
	A IV

	Rana dalmatina
	
	+
	rez.
	Common
	not assessed
	A.4A
	A IV

	Rana temporaria
	
	+
	rez.
	Common
	not assessed
	A.4B
	A V

	Salamander
salamander
	
	+
	rez.
	Rare
	not assessed
	A.4B
	A III

	Triturus (Ichthyosaura)
alpestris
	
	
+
	
rez.
	
Rare
	
not assessed
	
A.4B
	
A III

	Viper
ammodytes
	
	+
	rez.
	Rare
	not assessed
	A.4A
	A IV

	Vipera berus
	
	+
	rez.
	Rare
	not assessed
	A.4A
	A III



(*) - resident population
L. 49/2011: A. 3 - Plant and animal species whose conservation requires the designation of special areas of conservation and special avifauna protection areas
L. 49/2011: A. 4A - Species of Community interest of animals and plants requiring strict protection
L. 49/2011: A. 4B - species of national interest of animals and plants requiring strict protection DH - A III - protected fauna species
DH - A IV - animal and plant species of Community interest in need of strict protection
DH - A V - animal and plant species whose removal from the wild is subject to management measures

C.3. [bookmark: _Toc175845052]Inventory, mapping and monitoring methodology of herpetofauna species in the project area
Due to the small (116.28 ha for Lake Cornereva) or very small (1.72 ha for the power structure and less than 1 ha for Bolvaşniţa I and Bolvaşniţa II) size of the four areas of the study area, for the inventory, mapping and monitoring study of amphibian and reptile species, it was not carried out in the classical way used for studies on areas of the order of thousands or tens of thousands of ha, which involves sampling and the application of visual and/or auditory line transects, but rather the active search method was used, with each of the four areas of the study area representing a sample. To this end, each of the four areas of the study area was traversed at walking pace, resulting in sinuous transects, covering as much as possible all accessible areas of terrain favorable for amphibians and reptiles (tracks recorded in the GPS receiver are attached to this report). The survey of the four study area areas was carried out twice on April 4, 5 and 6, respectively two weeks later on April 18 and 19 (Figure below).




[image: ] 

[bookmark: _bookmark211]Fig. 140. Active search areas at Lake Cornereva: April 6 (yellow), April 18 (red)
[bookmark: _bookmark212][image: ]
Fig. 141. Active search areas at Bolvaşniţa I: April 4 (yellow), April 19 (red)


 

[bookmark: _bookmark213]Fig. 142. Active search areas at   Bolvaşniţa II: April 4 (yellow),
             April 19 (red)
[bookmark: _bookmark214]Fig. 143. Active search areas at the Surge chamber of Equilibrium: April 5 (yellow), 
April 18 (red)

The active search aimed at both direct identification by visual observation of individuals of amphibian and reptile species, as well as of deposited bridges and sound emissions in the case of amphibian species, exuviae in the case of the horned viper that has prenuptial denning in April, and possible carcasses of the species of interest.
Anamnesis was used as an additional method, as the staff employed at the working and guard posts in the four areas of the study area know and can correctly identify some of the more charismatic amphibian species such as the salamander, but especially snake species.
Thus, the horned viper is well known, the existence of the species in all four species being reported without hesitation. Staff in the four areas also distinguish between the 'yellow- bellied wood snake' (Zamenis longissimus) and the 'brown snake' (Coronella austriaca), correctly identify the yellow-bellied garter snake (Lacerta viridis) and the wall lizard (Podarcis muralis).
The population size of the species was estimated based on extrapolation of data obtained from field visual observations on population size and structure, number and area andquality of habitats identified, including scientific information from previous years andtaking into account the biology and ecology of the identified species.



C.4. [bookmark: _Toc175845053]Species identified
A total of 116 observations of amphibian and reptile species (presented as a vector database in the appendix) were made in the four study areas and a total of 14 species were identified, of which 6 amphibians and 8 reptiles species (Table 50).
[bookmark: _bookmark215]Table no. 50 Species of herpetofauna identified in the four areas of the study area and their estimated population sizes.

	
Species
	Lake Cornereva (size
population)
	Bolvaşniţa I
(size population)
	Bolvaşniţa II (size population)
	Surge chamber (size population)

	Amphibian species

	Bombina variegata
	5 - 10 individuals
	10 - 20 individuals
	0
	0

	Bufo bufo
	0
	0
	5 - 10 individuals
	0

	Owls (Bufo) viridis
	0
	0
	0
	1 - 5 individuals

	Rana temporaria
	0
	0
	0
	0

	Rana dalmatina
	5 - 10 individuals
	40 - 60 individuals
	5 - 10 individuals
	1 - 5 individuals

	Pelophylax ridibundus
	10 - 20 individuals
	30 - 50 individuals
	0
	5 - 10 individuals

	Salamandra salamandra
	0
	0
	0
	1 - 5 individuals

	
Reptile species

	Anguis colchica
	0
	0
	0
	5 - 10 individuals

	Austrian crest
	10 - 20 individuals
	1 - 5 individuals
	5 - 10 individuals
	5 - 10 individuals

	Darevskia praticola
	0
	10 - 20 individuals
	5 - 10 individuals
	30 - 40 individuals

	Lacerta agilis
	5 - 10 individuals
	10 - 20 individuals
	5 - 10 individuals
	10 - 20 individuals

	Lacerta viridis
	10 - 20 individuals
	20 - 30 individuals
	10 - 20 individuals
	20 - 30 individuals

	Podarcis muralis
	20 - 30 individuals
	10 - 20 individuals
	20 - 30 individuals
	50 - 100 individuals

	Vipera ammodytes
	5 - 10 individuals
	5 - 10 individuals
	1 - 5 individuals
	5 - 10 individuals

	Zamenis longissimus
	0
	1 - 5 individuals
	1 - 5 individuals
	5 - 10 individuals



Three amphibian species were identified at Lake Cornereva, but with low populations. The species Pelophylax ridibundus was identified in two aquatic habitats located downstream and upstream of the Cornereva dam and this species was also identified in the Belareca river valley. The other two species, namely Rana dalmatina and Bombina variegata were observed together in one habitat. Also at Lake Cornereva, 5 species of reptiles were identified, of which Podarcis muralis and Vipera ammodytes are present only in rocky areas in the vicinity of the dam, including the dam, while the other three species, namely Lacerta agilis, Lacerta viridis, Coronela austriaca are more widespread, at the edges of forest and scrub.
Three amphibian species were identified at Bolvașnița I Two of them, namely Pelophylax ridibundus and Rana dalmatina were identified only in the pond in the northern part of the area, while Bombina variegata was also identified in a single habitat in a swamp in the central part of the area.


Here 7 species of reptiles have been identified, the presence of four of them, namely Vipera ammodytes, Darevskia praticola, Coronella austriaca and Zamenis longissimus being determined at the forest edge, which delimits the area, and the other three species, namely Lacerta agilis, Lacerta viridis and Podarcis muralis are present in the open habitat inside the area, a kind of anthropogenic meadow, deeply ruderalized, which however offers excellent conditions for them to shelter and feed.
Only two species of amphibians have been identified at Bolvașnița II, namely Bufo bufo and Rana dalmatina, which are terrestrial and present in the water only for breeding. In fact, there is only one potential habitat in this area, namely a concrete pool. However, this area is much more suitable for reptile species, with 7 reptile species identified here. Of these, the species Coronella austriaca, Darevskia praticola, Vipera ammodytes and Zamenis longissimus are present in and at the forest edge bordering the area, while the other three species, Lacerta agilis, Lacerta viridis and Podarcis muralis are present in the open, ruderalized habitat covering the area itself.
Four amphibian species have been identified at the surge chamber also in low numbers. One such habitat, where only Pelophylax ridibundus is present, is located at the base of the concrete structure of the surge chamber, while the other three species, Pelophylax ridibundus, Rana dalmatina, and Salamandra salamandra, have their habitat on the upper part of the structure, in a habitat that exists precisely because of the water supply. The presence of the Rana dalmatina species here was established, as in Bolvaşniţa I and Lake Cornereva, exclusively on the basis of the presence of bridges and/or larvae, and Salamandra salamandra on the basis of the presence of larvae. The species Bufotes viridis was identified by a single individual in an underground shelter located between the surge chamber and the Herculane dam.
The structure of the surge chamber is itself an excellent habitat for reptile species. Four species of lizards have been identified here, with relatively large populations. From the base of the surge shaft, at an altitude of approximately 240 m, up to the platform area at an altitude of about 430 m, where machinery, containers, and metal deposits are located, Lacerta agilis, Lacerta viridis, and especially Podarcis muralis are present. In the platform area, alongside these three lizard species, Darevschia praticola is also present, as in the nearby forest. Anguis colchica was identified only in the northern part of the surge shaft platform, its presence being due to the adjacent forest ecosystem. The presence of the three snake species is dependent on the surrounding forest habitat, but they use the concrete structure of the surge shaft to warm themselves and to feed, particularly on the four lizard species living here, among which Podarcis muralis is ubiquitous.
In conclusion, as a result of the field surveys, in the two of the four areas of the study area, respectively at Lake Cornereva and at the Bolvașnița I access tube, among the species for whose conservation the Natura 2000 site ROSAC0069 Domogled-Valea Cernei was designated, the species Bombina variegata was identified.


The species Testudo hermanni, which also forms part of the conservation objectives of ROSAC0069 was not identified in the field, and the survey also confirmed the absence of the species in the four areas of the study area.
Of the 19 species of herpetofauna listed in point 3.3. of the ROSAC0069 standard form the following species were not identified on the site: Ablepharus kitaibelii, Dolicophis caspius, Hyla arborea, Zootoca vivipara, Natrix tesselata, Rana temporaria, Ichthyosaura alpestris and Vipera berus. In contrast to the standard form, Lacerta agilis was identified in all four parts of the study area, and Pelophylax ridibundus was identified in three out of four parts of the study area.


C.5. [bookmark: _Toc175845054]Habitats of species in the project area
At Lake Cornereva, except for the Belareca River, which is used as a protection or dispersal area exclusively by Pelophylax ridibundus, all other habitats where amphibian species have been identified are anthropogenic, and the number of observations is low. The two complex aquatic habitats are water accumulations located upstream and downstream at the base of the Cornereva dam. They have been classified as complex habitats because marsh vegetation represented by Typha latifolia/angustifolia is present.


	
	



  



[bookmark: _bookmark216]Fig. 144. Habitat types where amphibians and the number of sightings of each at Lake Cornereva
[bookmark: _bookmark217]
Fig. 145. Habitat types in which reptile species were identified and the number of observations
of each at Lake Cornereva


Most sightings of reptile species were made in areas with outcrops (cliffs) and/or in the dam's rocky outcrop area. The ruderal grasslands are actually open, rock-covered fields with sporadic vegetation, bordering the outcrops and the dam's rocky outcrop. The fact that most observations have been made here indicates that it is precisely these anthropogenic habitats that are preferred by reptiles. These areas provide shelter, thermoregulation sites as well as abundant food, represented by different types of invertebrates for lizard species and by individuals of lizard species for snake species.


At Bolvașnița I amphibian habitats are represented by the pond populated with fish and marsh vegetation at the northern boundary of the area where Pelophylax ridibundus and Rana dalmatina were identified and by a single marsh maintained by the water runoff from the water supply, where Bombina variegata was identified.
The site area, covered with stone with sporadic herbaceous vegetation and regenerative shrub layer of Pinus sylvestris stands and isolated individuals of Betula pendula and Alnus sp, as well as with construction materials is an excellent area for lizard species, where most of the lizard observations were made, and the nearby forest edge is the secondary habitat for reptile species. Also in this deeply anthropogenic area of the study area, the habitat conditions are excellent for reptiles, because precisely due to the anthropogenic character there are numerous shelter sites, sites that allow efficient thermoregulation and provide abundant trophic resources.
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[bookmark: _bookmark218]Fig. 146. Habitat types where amphibian and amphibian species have been identified number of observations each in Bolvașnița I
[bookmark: _bookmark219]
Fig. 147. Habitat types in which reptile species have been identified and the number
observations from each at Bolvașnița I



At Bolvașnița II, amphibian habitats are even more poorly represented (Fig. 148). Practically in this area there is only one aquatic habitat, which is anthropogenic, represented by a concrete pool of about 24 sq.m. and more than 1 m deep, which has high and perfectly vertical edges and functions rather as an ecological trap for amphibians because the probability that they can leave the pool is very low. In contrast, the area itself covered with rock and sporadic grassy vegetation but adjacent to the forest is an excellent habitat for reptile species (Fig. 148).









	
Fig. 148. Habitat types in which   amphibian and amphibian species have been identified number of observations in each of Bolvaşniţa II

	
Fig. 149. Habitat types in which reptile species have been identified and the number observations from each at Bolvaşniţa II




[bookmark: _bookmark220][bookmark: _bookmark221]      Amphibian habitats are also poorly represented at the Surge chamber (Fig. 150). At the base of the surge chamber there is an accumulation of water from the surge chamber's overflow, and in the platform area of the surge chamber the water draining from the overflow creates the only aquatic habitat. For reptiles, the habitat conditions are excellent because the sloping edge of the surge chamber, bordered by forest and/or scrub, provides them with super-optimal habitat conditions with sunbathing and feeding sites and numerous hiding places. The large populations of the four lizard species, relative to the total surface area of the surge chamber structure, provide trophic resources
abundant for all three snake species.




	
	



[bookmark: _bookmark222]Fig. 150. Habitat types where amphibian and amphibian species have been identified number of observations from each at the Surge chamber
[bookmark: _bookmark223]
Fig. 151. Habitat types in which reptile species have been identified and the number observations from each other at the Surge chamber


C.6. [bookmark: _Toc175845055]Conservation status for species of Community interest

According to the Integrated Management Plan of the Domogled-Valea Cernei National Park and Natura 2000 Sites ROSCI0069 and ROSPA0035, the conservation status of the two herpetofauna species listed in point 3.2. of the Standard Form is favorable (Table 51).
[bookmark: _bookmark224]Table no. 51. Conservation status of herpetofauna species according to the Integrated Management Plan

	Species
	Population size in
protected area
	Habitat area
in the protected area
	Conservation status in
protected area

	Bombina variegata
	100000 individuals
	20000 ha
	Favorable

	Testudo hermanni
	100 individuals
	1800 ha
	Favorable



For the species Bombina variegata, which has been identified in the field at Lake Cornereva and at the Bolvaşniţa I access tube, the estimated population size based on the 14 individuals identified in the field and taking into account the habitat conditions is between 15 and 30 individuals. This population size in the project area means between 0.015 and 0.030% of the species population in the ROSAC0069 territory. In addition, at the Steady Surge chamber, the only one of the four areas in the project area that intersects the ROSAC0069 protected area, the species has not been identified. For this species, habitat conditions in the project area are suboptimal and its presence is excluded.
For the other 19 species of amphibians and reptiles listed in point 3.3. of the standard form, according to the management plan the conservation status has not been assessed at the ROSAC0069 level. Eight of these species have not been identified in the field, but for all the others as well as for the two species identified in the field but not listed in the ROSAC0069 standard form, the conservation status is favorable at the project site (Table 52).

[bookmark: _bookmark225]Table no. 52 Conservation status of herpetofauna species identified on the site

	Species
	Conservation State

	
	Population
	Habitat
	Perspective
	Global

	Bombina variegata
	Favorable
	Favorable
	Favorable
	Favorable

	Anguis colchica
	Favorable
	Favorable
	Favorable
	Favorable

	Bufo bufo
	Favorable
	Favorable
	Favorable
	Favorable

	Bufotes viridis
	Favorable
	Favorable
	Favorable
	Favorable

	Austrian Coronella 
	Favorable
	Favorable
	Favorable
	Favorable

	Darevskia praticola
	Favorable
	Favorable
	Favorable
	Favorable

	Lacerta agilis
	Favorable
	Favorable
	Favorable
	Favorable

	Lacerta viridis
	Favorable
	Favorable
	Favorable
	Favorable

	Pelophylax ridibundus
	Favorable
	Favorable
	Favorable
	Favorable




	Podarcis muralis
	Favorable
	Favorable
	Favorable
	Favorable

	Dalmatian Rana 
	Favorable
	Favorable
	Favorable
	Favorable

	Salamander salamabder
	Favorable
	Favorable
	Favorable
	Favorable

	Vipera ammodytes
	Favorable
	Favorable
	Favorable
	Favorable

	Zamenis longissimus
	Favorable
	Favorable
	Favorable
	Favorable



C.7. [bookmark: _Toc175845056]Brief description of species of Community interest

Bombina variegata - Yellow-bellied Toad
It is a small amphibian, 34-47 mm long. The body is stocky and flattened, the head more broad than long, the snout rounded, the tympanum invisible, the pupil cordiform, and the tympanum not visible. The coloring is light grayish to olive mottled with black. The integument is verrucous, covered with large, sharp, pointed warts surrounded by numerous smaller warts. Ventrally the predominant color is yellow, with large interconnected spots on a light grayish background, never black and without small white spots. The tips of the toes are always yellow. Sexual dimorphism is present. Thus, in males, during the breeding season, horny, black 'nuptial' callosities appear on the inside of the first, second and third toes of the forelimbs and two black 'knobs' on the forearm and at the base of the first toe.
Such callosities also occur on the penultima phalanges of the 2nd, 3rd and 4th toes of the hindlimbs (Fuhn, 1960). Males do not possess internal vocal sacs. The integument contains glands that secrete toxic substances with a white foamy appearance, and the colors of the abdomen are aposematic. In case of danger, individuals adopt a specific posture called relex 'unken', playing 'dead' with the abdomen exposed. Breeding usually begins in late April or early May, when environmental conditions permit, and continues throughout the active season.
Amplexus is of the lumbar type. Eggs are laid in small clusters or singly attached to aquatic plants or dropped to the bottom. The tip consists of about 45-100 eggs laid in small clusters. The larvae are small and about 6-7 mm at hatching and can reach up to 45 mm. Larval development takes about two months. Sexual maturity occurs at two to three years of age. At national level the species is present in hilly and mountainous regions, the Carpathian Mountains, Moldova and the Transylvanian foothills.
It occurs mainly in hilly and mountainous areas, but the altitudinal limits within which it can be found are relatively wide, ranging from 150-2000 m in Romania. It lives in coniferous, deciduous and mixed forests, scrublands and meadows. It is a markedly aquatic species, eurytophagous, living in large or small standing waters, lakes, ponds, ditches, tractor tracks filled with water, permanent or temporary puddles, with or without vegetation, even in flowing water, springs, swamps.
Breeding habitats are usually temporary, unhumid water accumulations in the forest or in the immediate vicinity of the forest. In the study area, these types of habitats are very poorly represented, being present only at Lake Cornereva and Bolvașnița I. During dry periods, individuals hide in damp places until the rains restore the pools.


Hibernate on land in various cavities from October to April. Lifespan in the wild can exceed 10 years. It is both aquatic and terrestrial, capturing prey through grassy vegetation. It is a zoophagous-polyphagous species. Adults consume both aquatic animals such as amphipods, gastropods, dipteran larvae and terrestrial species such as hymenoptera, homoptera, heteroptera, coleoptera. In the larval stage, the species is phytophagous, but sometimes the larvae can also be scavengers.

Testudo hermanni - the native turtle
It is a small tortoise, with carapace lengths up to 20-25 cm. The tail is covered with a horny tip. The anal carapace plate is divided, which is the simplest specific criterion. It lacks large conical tubercles in the femur region. The legs are strong, with concentric toes equipped with powerful claws for digging. Males differ from females in their smaller size, concave plastron and curved anal plates. In case of danger it can retract its head and legs completely into the shell. In juveniles the carapace is lighter in color and soft.
The carapace is colored differently, from light yellow in juveniles to dark yellow or grayish yellow in adults. Growth rings on the dorsal plates allow age estimation in individuals up to 7- 10 years. In the spring, nuptial play takes place and reproduction follows. This is when the male chases the female, may bite her on the hind limbs, and they repeatedly bump their carapace. Inearly summer the female lays a few hard-shelled eggs (8-12 eggs) in a hole dug with her hind limbs, from which the young hatch after about 3 months. Individuals shelter in dug burrows or caves, at night and during the day when temperatures are either too low or too high. In winter they burrow in the ground for hibernation.
They hibernate from October to the end of April, buried in the ground or in small galleries under rocks along river banks. They are slow camouflaged animals and therefore extremely difficult to detect. However, they lend themselves very well to mark-recapture-based estimates.
In captivity it can exceed 100 years of age. It prefers sloping meadows on the edge of woodland. A male can have a territory of up to 2 hectares and a female only half a hectare. It is a vegetarian species par excellence, feeding on leaves, various berries, vegetables and very rarely small invertebrates.
It is very well adapted to arid habitats but can also be found in areas with moderate humidity. It is not very demanding in its habitat, being present in grasslands, forests, woodlands and anthropogenic ecosystems such as vineyards and orchards. It prefers sunny places and can therefore be frequently found on hillsides and rocky areas.
In ROSAC0069 it is a rare species, present only in the south-western part of the protected 
area. It has been identified during the surveys for the management plan in only a few locations, mainly open land, i.e. meadows/grassland and to a lesser extent woodland and scrubland. These areas where the Banat tortoise was identified in the field are located in the altitudinal range between 122 m in the Valea Mare area of the Belareca Reserve, and 526 m at the southern boundary of the Iardaștița Nature Reserve. There are no previous observations of the presence of the species in any of the four areas of the project area.



C.8. [bookmark: _Toc175845057]Conclusions and recommendations
· For the species of conservation concern Bombina variegata it is necessary to monitor the areas where the species has been identified and to translocate individuals from the habitat of at Lake Cornereva and Bolvaşniţa I, respectively, in similar habitats populated by species from outside the project area.
· For other amphibian species, which are more adaptable, no special conservation measures are needed.
· No special conservation measures are needed for reptile species either. In fact, for reptile species, the construction of the component structures of the Cerna- Belareca has had a positive effect because it has created a particular habitat that provides lizards and snakes with optimal places for thermoregulation, feeding andhiding. Because of this, in relation to the total area of only about 120 ha of the project area, the reptile species diversity is high (8 species) and the lizard species herds are large and support at least three species of snakes.

D.  Birds
In the standard form of ROSPA0035 Domogled-Valea Cernei 19 bird species are mentioned: Aquila chrysaetos; Bonasa bonasia; Bonasa bonasia; Bubo bubo; Caprimulgus europaeus; Circaetus gallicus; Dendrocopos leucotos; Dendrocopos medius; Dendrocopos syriacus; Dryocopus martius; Falco peregrinus; Ficedula albicollis; Ficedula parva; Pernis apivorus; Picus canus; Sylvia nisoria; Strix uralensis; Lullula arborea; Lanius collurio; Emberiza hortulana.
The same form also lists four regularly migratory species:
Anthus spinoletta; Anthus trivialis; Cuculus canorus; Dendrocopos major.
The inventory of bird species in the project area was carried out using two main methods: the transect method and the fixed point method.
The transect method is mainly used during the nesting and wintering period and involves walking through habitats and recording all observed individuals.
This method involves the observer walking at a slow pace through the area under investigation and recording each bird or group of birds in the field sheet. During the survey, all key habitats were covered in order to get as complete a picture as possible of the bird species present in the survey area at the time.
The fixed point method is used during migration periods and for investigating large aquatic habitats and involves observing and recording all individuals transiting or staging in the study area.
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Investigation of the species of birds of community interest occurring in the study area was conducted during the period October 2023 to June 2024, and information on the bird species observed was recorded in field sheets.
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Fig. 152 Transects for monitoring bird species

The information collected covered the following characteristics: GPS location for each individual or group of individuals, species identification, number of individuals, activity and photo code (if conditions allowed photography).
Information on nests identified in the study area was collected during the trips, where appropriate. The information covered the following aspects: number of nests, substrate, photo code and GPS location. Field records were included in a database.
The identification of the observed bird species was done using 2 illustrated guides (Collins Bird Guide 2nd edition, Lars Svensson & Dan Zetterstrom and mlyn guide "Birds of Romania and Europe", Bertel Bruun, Lars Svensson & Dan Zetterstrom).
The species observed in the project area are shown in the figure below.
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Fig. 153 Distribution of bird species observed in the project area
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Fig. 154 Big Tawny owl specimen in the monitored area
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Fig. 155 Grey-headed woodpecker specimen in the DN 67D area
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[image: ]
Fig. 156 Black woodpecker specimen observed on the right bank of Prisaca Lake


E. Otter (Lutra lutra)

After analyzing the existing information for the protected areas in the project area, only one semi-aquatic mammal species of conservation concern potentially affected by the project was identified, namely Lutra lutra (otter).
Activities consist of:
· Analysis of the existing information for the protected areas of interest, related to the mammalian species covered by this contract;
· Conducting field observations to identify relevant elements of mammal species, conservation objectives set for protected areas of interest;
· Analysis of field data collected in order to assess the conservation status of targeted mammal species;
· Preparation of progress reports supporting the data to be presented in the Appropriate Assessment Study. The reports shall include the information necessary to complete the structure of the Appropriate Assessment Study with the information related to the mammalian species concerned;
· Where appropriate, identify measures to reduce or eliminate the impact on the mammal species concerned;
SPEEH HIDROELECTRICA S.A.


GREEN COLLECTIVE S.R.L.-WILDLIFE MANAGEMENT CONSULTING S.R.L.
Association
359



E.1. [bookmark: _Toc175845058]Materials and methods
1.1. Stream bank transects (Standard Method) for mapping the distribution range of
Lutra lutra

The survey technique used will follow the guidelines of the standard method for otter surveys recommended by the IUCN/SSC Otter Specialist Group (Reuther et al. 2000). Thus, major watercourses will be divided into approximately 5 km segments representing observation sites.
The first 600 m of each sighting site will be investigated for signs of presence, if signs of otter presence are found they will be recorded on the field form, continuing the search, the site will be declared positive and otherwise negative. Sites where the presence of the species is certain will be divided into two categories (permanent or casual) according to the age of the presence signs (Reuther et al. 2000).
A standard form was completed in the field to help assess habitat quality, disturbance factors, conservation status assessment, assessment of anthropogenic impact activities and observation outcome.

[bookmark: _Toc175845059]Planning

In order to measure the relative abundance and map the distribution of otter in the area of the Cerna - Belareca hydroelectric project, 5 transects were established along the course of the Cerna river and its tributaries: Belareca and Bolvașnița, so that thelocations of the transects cover as large an area as possible in the study area.
Transects of 600 meters in length were walked on foot, and identified signs of presence
were entered on the field form. The access to the transect was done by motorized transport if the regulation of the protected area and the transport network allowed it. The total length of the 600 m transects that were traveled within the observation sites is 3 km, but the access to the beginning of the transect has to be taken into account.
At least one week before the start of the activities, the area to be covered was determined so that all transects could be covered within a maximum of 2 days, in order to avoid double measurements. Also, field equipment was prepared and existing information (already collected by game managers, protected area managers, literature, public reports, etc.) was analyzed in order to concentrate the effort in the areas of interest.


[image: ]
Fig. 157 Map of the distribution of the 5 km observation sites in the project
area: Cerna – Belareca hydroelectric development


[bookmark: _Toc175845060]Implementation period

	Ian.
	Febr.
	Tue.
	Apr.
	May
	Jun.
	Jul.
	Aug.
	Sep.
	Oct.
	Nov.
	Dec.

	
	
	
	
	
	
	
	
	
	
	
	



Working method/data collection
The results of the method depend on the following factors:
· standardize the way of working.
· recording and centralizing data.
· data analysis.

Stages within each session:
Step 1. Preparing equipment and accessories, determining the means of transportation to be used;
Step 2. Scheduling the periods for each transect, training on how to work.
Step 3. The actual transect work by the designated teams. Taking into account the ethology of the species, it is recommended that field activities start at dawn and end at sunset, as this will create the prerequisite for the possibility of visual identification of individuals.
In the field, the following are identified:
· otter tracks;
· Each identified track is measured and coordinates are recorded.
· otter droppings will be counted and their age noted;
· any other marks identified in the field are recorded on the field form: burrows, slides, anal jelly, amphibian and fish carcasses, tracks in the snow, tree, grass trails, drying and resting places, etc. These signs are also recorded with coordinates or landmarks (distance, orientation, etc.) are recorded according to the first sighting of the tracks or signs.

[bookmark: _Toc175845061]Data storage and processing
At the end of the transect session, the data are stored in a GIS database, with the aim of developing an attribute table for Lutra lutra. The same operator will ensure the mapping of the distribution of the recorded tracks, using a computerized geographical data processing system. Centralization of the data will lead to the identification of possible gaps in the completion of the forms or to the identification of any inaccuracies in the distribution of individuals.


Observation Sheet Transect 600 m
OTTER (Lutra lutra)
Date	Hunting ground	transect code	
	Snow	cm / Mud
Operator_______________Hydronym_______________GPS_____________
	Tracks on or near the transect

	Coordinates
	Track size
	
Track age
	
Substrate
	
Habitat
	
Observations

	X
	Y
	width
	Long.
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Other signs of otter presence

	Coordinates
	On transect
	Sign type (droppings, preyed carcasses, burrows, etc.)
	
Observations

	X
	Y
	yes/no
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Obs. Measurements will be taken in 0.5 cm increments.
Age will be estimated in the following intervals: 0-6 hours, 6-12 hours, 12-18 hours, 18-24 hours, over 24 hours.
Habitat (at a maximum distance of 100 m): Regenerating Broadleaved/Amestic/Rasconiferous - RF/A/R, Young/Mature/ 
Old Broadleaved Forest - PFT/M/B, Young/Mature/ Old Broadleaved Forest - PRT/M/B, Young/Mature/ Old Mixed 
Forest - PAT/M/B, Grassland - P, Meadow - F, Shrublands - ZA, Cliffs - S.

Weather-hydrological conditions: water level	cm, Temperature	°C Precipitation	
Start time of transect	End time of transect	 Issues during transect and data recording	

                

[bookmark: _Toc175845062]Data interpretation and analysis
For this method, the data will be analyzed statistically. Each 600 m transect in a stream is equivalent to approximately 5 km of stream. Thus if no signs of presence could be identified in the 600 meters of transect, the site will be declared negative, as well as the whole sector of approximately 5 km. The field data will be mapped with the attributes of each record at the end of the data collection season. Using spatial data analysis software, the distribution of the otter species in the project area will be identified in the first phase: the Cerna-Belareca hydroelectric scheme.
At the end of the interpretation action, the data obtained will be differentiated as follows:
· Distribution of Lutra lutra (otter) within the study area;
· Spatial distribution of the otter (Lutra lutra) population within the river network, by positive (presence) or negative (absence) river or stream sections;
· Relative abundance of Lutra lutra (otter) species.
[bookmark: _Toc175845063]Estimate human resources needed:
During the period of implementation of the activities each transect will be traveled. The calculation of the number of persons needed is as follows:
· 5 observation sites (transect equivalent);
· 1 session x 1 walkthrough: 5 transects;
· Transect length: 600 m;
· 3 km total distance;
· 3 - 4 transects /day/equipment;
· 2 days/equip.

1.2. [bookmark: _Toc175845064]Overview of species assessed
· Eurasian glass - general concepts
Taxonomy of the species. The Eurasian otter belongs to the subfamily Lutrinae within the 
family Mustelidae, being one of the largest families belonging to the order Carnivora, with 67 species, dominated by small carnivores. Other Mustelidae subfamilies are Mustelinae (weasels, stoats, ferrets, martens, and minks), Melinae (badgers), Mellivorinae (melivorous scales) and Mephitinae (skunks), the last two are not represented in Europe. Of all these, the Mustelinae are most closely related and represent their ancestral branch from which they diverged (Koepfli and Wayne 1998). The elongate body shape of the Mustelinae was an important starting point for their adaptation to an aquatic lifestyle.
Biometric characteristics. The otter's body is elongated and slender and the length of the head + trunk is between 550 - 800 mm, the tail alone measures between 300 and 500 mm. The tarsal length is 12 mm, the ear length is between 22 - 30 mm and the height at the withers is 250 - 350 mm (Murariu and Munteanu, 2005).
Otter body length (including tail) varies by sex between 100 cm (♀) and 120 cm (♂), and weight varies between 4-5 kg (♀) and 6-8 kg (♂) (Jedrzejewski, 2010 et. al.).
Head. It is flattened, broad and the snout is short and truncated, externally not clearly demarcated from the short, thick, muscular neck. The rinarium is black and the nostrils are
valved, as follows: they close when the otter dives. The rhinarium, forehead and upper lip are larger in larger in males than in females (Lemarchand, 2007).
The ears are small, rounded, covered with bristles though short on both surfaces. The short ears are protruding just slightly above the level of the fur, with the antitragal lobe having a valve- like shape, have the second lobe (above the auditory meatus) and the third lobe (behind the auditory meatus) also valve-shaped (Miller, 1912).
       The vibrissae are very long and bushy, located on both sides of the rhinarium, above the eyes, yellowish in color, with the genal (inferior) group reaching 80 mm in length, and therefore longer than the supralabial ones (Murariu and Munteanu, 2005). Vibrids increase the efficiency of hunting and prey pursuit. Especially in muddy, marshy waters with a high degree of turbidity, where the sense of touch is the otter's main mode of sighting (Lemarchand, 2007).
      Teeth. Are typical carnivorous, organized into incisors, canines, premolars and molars. Carnivores are very well developed. The dentition appears strongly developed, though the coronal surfaces of the molars are relatively small. The upper incisors are unicuspidate, arranged in a straight line, the laterals are separated from the canines by a space almost the width of a canine.
Limbs. Otters have four relatively short legs, with broad soles and developed interdigital membranes joining the 5 toes of each limb, which aid swimming. Claws non-retractile, short (8 mm long), yellowish-white in color. The forelimbs have larger claws, and the interdigital membrane covers a smaller area than in the hindlimbs. This is an adaptation to the functions that the limbs perform, so the front legs are also used for digging, moving, grasping and not just swimming, and the hind legs are used for swimming and moving.
Fur. The fur color of the Eurasian otter varies from dark brown on the back, head and sides of the body and lighter (beige) on the ventral side, neck and chest (Cotta and Bodea, 1969).
The coat is very dense and silky, with a density in the order of 35,000 - 50,000 hairs per cm² (Lemarchand, 2007). The coat has two types of hair: hard protective hairs and short undercoat with the consistency of soft down. The first type consists of long (25 mm), thick, shiny and very hard-wearing hairs, which make water run easily down them. The strong strands are coated with a secretion from the skin glands, improving the otter's hydrodynamics while giving the fur its waterproofing and thermal insulation properties. The hairs in the second layer are in the form of a shorter, denser down of 10 to 15 mm in length, which acts to maintain a thin layer of air around the skin, thus providing good thermal insulation. In the absence of a protective layer of fat, this down provides the otter with thermal protection provided by the air it contains, which insulates the skin from the aquatic environment and plays an important role in thermoregulation of the organism (Lemarchand, 2007).
Locomotion. Eurasian otters are adapted to life in the aquatic environment, but they can also travel great distances on land when foraging for food or when moving from one watershed to another across stream interfluves. Given their elongate anatomical shape and short limbs, it is to be expected that movement in the terrestrial environment is not an otter's strong suit. Otters move relatively slowly, and it is not walking, but jumping or galloping when running, this type of locomotion being generally specific to mustelids (Cotta and Bodea, 1969).


Swimming. Surface swimming is performed with all four limbs, but there is no particular preference for swimming style, sometimes it has a dog-like swimming, moving the limbs alternately, other times it moves all limbs simultaneously, or the left two limbs simultaneously then the right limbs simultaneously. During swimming otters undulate their body and tail laterally, thus gaining greater propulsion. Similar swimming movements are also observed when the otter swims submerged. When swimming at the surface otters leave the shape of the letter "V" on the water surface. (Kruuk, 2006, Chanin, 2013).
The otter generally dives once it is already in the water, but may dive directly from the shore when threatened by danger. When diving from the water's surface, it forms an arc, with its hind limbs and tail visible as it dives. When returning to the surface, it emerges straight out with its front end sticking its head out.
When undisturbed the otter dives almost noiselessly, only when alarmed does it strike the water with its hind paws and tail, making more noise.
Although the otter appears to be a natural swimmer and has many adaptations for life in the water, baby otters can't swim immediately after hatching, the female teaches them the basics and they practise until they become as good a swimmer as the female.
Otters have a swimming speed of 1.5 - 2 km/per hour and can swim for up to 8 hours without interruption. Otters are able to stay underwater for 7.5 minutes, but most of their dives, even when hunting, last 16 seconds (Macdonald et. al. 1998).
Communication. Eurasian otters are not very sociable animals, they are solitary and territorial, and where families of otters are seen, it is a female with her cubs, which accompany her for up to a year.
The main communication element of otters is the marking of its entire territory with excrement or strong-smelling anal jelly, which may contain information about the sex, age of the otter, the fact that this is the limit of its territory, that the marked place is an important feeding site, that it is looking for a mate or many other messages that we can only imagine because we cannot yet decipher the message that otters send by marking their territory (Kruuk, 2006).
Diet. The otter is an opportunistic species in terms of food preferences, although it has been described in numerous studies as specializing in eating fish. But in most of Europe the otter's diet is dominated by fish. Amphibians and crustaceans (crayfish) also make an important contribution to the otter's diet in certain areas and in different seasons. Crayfish are eaten mainly in summer and frogs mainly in spring and winter. As far as fish are concerned, otters do not avoid eating certain species of fish, but consume them to a certain extent depending on their availability (Chanin, 2003).
Otters feed on a wide range of fish species and sizes, from fish less than 50 mm long and weighing 1 g (Kruuk et al, 1993) to fish over 900 mm long and weighing 6.3 kg (Carss, Kruuk & Conroy, 1990).
The otter fishes by observing fish while swimming on the surface, and when hunting it quickly dives with its tail and searches for fish on the bottom, emerging from the water particularly with fish species that prefer to live on the bottom. In general, small fish are eaten directly at the water's surface, while large fish are brought ashore and safely consumed (Kruuk, 2006).


Otters consume about 1 to 1.5 kg of food per day in captivity, but in the wild it is hard to approximate how much an otter eats. The otter's main activity is foraging for food and it consumes a large amount of energy to find it, sometimes traveling distances over 40 km river length/day to feed, thus the otter may need a larger amount of food in the wild (Chanin, 2013).
Reproduction. The Eurasian otter may breed throughout the year, as evidence of otter chicks has been found in the field in all seasons, predominantly in spring. This type of behavior likely correlates with the availability of food resources, which can be found in relatively similar quantities throughout the year (Chanin. 2013).
Behavior and social organization. The otter is a predominantly nocturnal animal, very shy and difficult to observe, usually active from about an hour before dusk until an hour after dawn. During the day it rests in crouches or burrows burrowed among the roots of trees along the water's edge, or in dense vegetation along the banks.
Otters are territorial and solitary animals, they don't live in families, except for about a year when the female otter raises her young and about a week when mating takes place.
Territory. Otter individuals have a fairly well-defined territory in which they carry out their daily activities, which they know well, they know their travel routes, the best places to feed, resting places and dens. Otters by their behavior try to exclude other otter individuals from entering their territory, or exclude only individuals of the same sex.
Otters have a territory that varies in size depending on factors such as habitat type, richness in food resources, availability of resting areas, anthropogenic disturbance and can range in size from 6 to 40 stream km, but in some situations can reach 80 stream km (Chanin, 2013). In general males have much larger territories than females and more than one male's territory can contain several female territories. In some regions otter territories are smaller, in Sweden the female otters studied had territories of 6 -7 km stream, and males between 10 - 20 km long (Erlinge, 1967).
However, in Scotland the territories of otters monitored here are much larger, females had territories 16 - 22 km in length while males were around 40 km in river length, and one male's territory varied between 12 and 80 km (Green et. al. 1984).
Biotope of the Eurasian otter (Lutra lutra). The otter (Lutra lutra) lives in a variety of aquatic and semi-aquatic environments, and can be found from the seashore to high altitudes on mountain streams, even in the center of large cities, such as the Văcărești Natural Park in Bucharest. The presence of the otter in a particular environment is strongly correlated with the existence of food resources. It can live both in fresh standing water (lakes, pools, ponds, reservoirs, marshes) and flowing water (rivers, streams, streams, rivers, man-made canals, sometimes even in ditches with only a few centimeters of water) as well as in brackish water: Seas and oceans, but in the case of the latter, there must be sources of fresh water nearby in which the otter can wash its fur in order to maintain the fur's waterproofing and thermal insulating role by removing salt deposits. (Macdonald et al. 1998, Kruuk ,2006) However there are different preferred aquatic habitats


of otters at the expense of others, being directly related to the availability of food, shelter and possible mates.
In Romania, otters inhabit the aquatic habitats of inland flowing and stagnant waters, with a very wide distribution range, from the shores of the Black Sea and the Danube Delta to altitudes of over 1500 m in the Carpathians. Regions at higher altitudes are less productive than those at lower altitudes, and the biomass of fish resources is directly correlated with altitude, hence otter population densities in most of Europe are lower in higher elevations and higher in lower elevations (Ruiz-Olmo, 1997, Prenda and Granado-Lorencio, 1996, Kruuk, 1993).
Basically otters can be found in most aquatic habitats as long as there are sufficient food resources.
One factor influencing habitat use by otters is river width and flow, thus the larger the river the more intense the habitat use (Durbin, 1998; Kruuk et al., 1993). However, there is also a sex differentiation in habitat use in otters, with males preferring to use main rivers and females using lower habitats such as tributaries of main rivers (Kruuk 2006).
The size of the territory is strongly influenced by the abundance of prey species and the type of habitat, thus otter territories can range from 1 - 57 km² (Reuther 2000). In general, mountain territories occupy 4-6 km lengths of the stream (Erlinge 1967). Studies using radio telemetry have shown that otter territory sizes are much larger: 38.8
± 23.4 km for the adult male and 18.7 ± 3.5 km for the adult female (Durbin 1998; Green et al. 1984; Kruuk et al. 1993). However, some males have traveled approximately 84 km river lengths in Scotland (Durbin 1998). Although semiaquatic, otters are capable of traveling long distances overland to move from one watershed to another, in excess of 2 km (Jefferies 1988).

E.2. [bookmark: _Toc175845065]Results

2.1 Stream bank transects (Standard Method) for mapping the range of Lutra lutra
During the observations, the watercourses of the Cerna river were crossed on foot, between the bridge over the Cerna at the tail of Lake Prisaca and the bridge over the Cerna from DN67D to Băile Herculane at the intersection with Uzinei street. The sector of the Belareca river, located between the road bridge over the Belareca river on the DJ608 in the area of the water catchment for the supply of the village of Globurău and continued upstream to Pogara, was also traveled. At the same time, the Bolvașnița stream was also crossed, starting from the
Bolvașnița Valley locality and upstream after the hydroelectric facilities.
The use of the non-invasive method (transects) has provided us with important information on the distribution of the otter population, but a sustained effort is needed to be able to assess andmonitor the target species which is characterized by high mobility and predominantly nocturnal activity. The proposed method, calibrated and repeatedly applied, provides estimates


credible as regards the distribution of the otter population in the area of the Cerna - Belareca hydro-technical development.
Following the application of the standard method, signs of Lutra lutra lutra were identified: tracks, droppings and anal jelly.
Signs of habitat use by the otter species were recorded in all the studied water bodies in the area of the Cerna - Belareca hydroelectric development, particularly on the Cerna and Belareca rivers.

A high density of Lutra lutra signs were identified on transect no. 1, starting from the sanitary protection area near the Gully upstream to the outlet, where droppings, footprints and an otter latrine were found.
[image: ]
Fig. 158 Otter tracks on the bank of the Belareca river, under the bridge on the DJ608 (left) Otter (Lutra lutra) excrement at the outlet of the Belareca river (right)
On this transect, the presence of the otter was also confirmed upstream of the dam catchment, where another otter latrine was identified, confirming that the dam (catchment) represents a territorial boundary of two distinct individuals of Lutra lutra. Signs of otter presence, both footprints and droppings, were also be identified upstream of the catchment and the dam up to the Pogara area.
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Fig. 159 Otter latrine under a concrete slab near the Belareca River catchment
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Fig. 160 Otter droppings in the Pogara area upstream of the dam on the river
Belareca


On transect no. 2, only one sign of Lutra lutra was identified, a dry and fragmented (old) excrement under a bridge at the confluence of the Bolvașnița stream with a left tributary, which leads up the road leading to the hydro-technical development. On this low-flowing tributary, no signs of otter were found.
[image: ]
Fig. 161 Otter droppings on the bank of the Bolvașnița river, downstream of the confluence with 
The Armășești stream
Transect no. 3 shows more signs of otter presence (droppings, footprints, anal jelly and latrine) in contrast to the downstream sector studied. The first signs of presence appear from the area of willows after the intersection with the road going up to the first hydro-engineering project andcontinue upstream up to the barrier on the forest access road to the Polom forest.
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Fig. 162. Otter tracks (female with cubs) on the bank of the Bolvașnița stream in the area of the hydro-technical development
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Fig. 163. Dried otter anal jelly, downstream of the hydrotechnical installation on the Bolvașnița stream
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Fig. 164 Otter droppings (dry - old) on the bank of the Bolvașnița river, in the area of the barrier on the forest access road to the Polom Forest
On transects 3-4, the low density of otter signs is caused by the high degree of anthropization and fragmentation caused both by anthropogenic factors (sills, constructions in the riverbed, constructions in the locality of Bolvașnița Valley, the presence of stray dogs, etc.) and by natural factors upstream of the barrier, where the relief energy is high and the stream presents a considerable length: steep slopes, jumps and waterfalls.

On transect no. 4, signs of otter presence (tracks and droppings) were found on the shore of Lake Prisaca upstream of the dam, but also at the Cerna river's spill into the lake.
[image: ]
Fig. 165 Otter excrement on the bank of the Prisaca hydroelectric reservoir
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Fig. 166 Otter excrement at the Cerna river spill into the hydroelectric reservoir Prisaca
[image: ]Transect no. 5 showed signs of otter (Lutra lutra) presence in the entire surveyed sector, starting from the outlet downstream the dam up to the Cernei waterfalls area.
Fig. 167 Old otter excrement under a concrete slab in the area of the Cerna river outlet downstream of the dam (left) and Otter excrement on the Cerna river in the area of 7 Izvoare (right)
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Fig. 168 Otter excrement at the Cerna Waterfalls
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Fig. 169 Distribution map of the species Lutra lutra (otter) – Standard Method



[bookmark: _Toc175845066]2.2.Habitat use

The otter (Lutra lutra) lives in a variety of aquatic and semi-aquatic environments, it can be found from the seashore to high altitudes on mountain streams, even in the center of large cities, such as the Dâmbovița river in Bucharest.
The presence of the otter in a particular environment is strongly correlated with the existence of food resources. It can live both in standing freshwater (lakes, ponds, ponds, reservoirs, marshes) and flowing water (rivers, streams, streams, rivers, man-made canals, sometimes even in ditches with only a few centimeters of water) as well as in brackish water: Seas and oceans; but in the latter, there must be freshwater sources nearby in which the otter can wash its fur in order to maintain the fur's waterproofing and thermal insulating role by removing salt deposits (Macdonald et al., 1998; Kruuk, 2006).
However, there are different aquatic habitats preferred by the otter over others, which are directly correlated with the availability of food, shelter and possible mates.
In Romania, the otter inhabits the aquatic habitats of inland flowing and stagnant waters, with a very wide distribution range, from the Black Sea shore and the Danube Delta to altitudes of over 1500 m in the Carpathians.
Regions at higher altitudes are less productive than those at lower altitudes, and the biomass of fish resources is directly correlated with altitude, so otter population densities in most of Europe are lower in higher elevations and higher in lower elevations (Ruiz-Olmo, 1997; Prenda and Granado-Lorencio, 1996; Kruuk, 1993). Basically otters can be found in most aquatic habitats as long as there are sufficient food resources.



Table no. 53 Information on the species Lutra lutra in the project area

	Code
	Parameter
	Description

	A.1.
	Species
	1355 - Lutra lutra

	A.2.
	Type of species population in the protected area
	Permanent population (sedentary/ resident)

	A.3.
	Localization of the species [geometry]
	
	[image: ][image: ]
	

	
	
	Figure 170 Map of the distribution of Lutra lutra species in the area of Cerna - Belareca hydroelectric project



	A.4.
	Habitat area of the group of individuals
	107 ha



	A.5.
	Species location [description]
	Otter habitats were identified across all sectors of the watercourses studied in the Cerna – Belareca hydroelectric development area, specifically on the watercourses: Cerna, Bolvașnița, and Belareca.

	A.6.
	Population size of the species at the location
	

6 - 9 adult individuals

	A.7.
	Quality of data regarding the species population at the location
	Medium - data estimated based on extrapolation and/or modeling of data obtained through partial measurements

	A.8.
	Species density class
	High




[bookmark: _Toc175845067]2.3.Conservation status assessment

Table no. 54 Parameters for the assessment of the conservation status of Lutra lutra from the
population point of view

	No
	Parameter
	Description

	A.1.
	Species
	1355 Lutra lutra – Otter
Habitats Directive: Annexes II and IV
It is listed in Appendix I of CITES.
Appendix II of the Bern Convention
Appendix I of the Bonn Convention (Convention on the Conservation of Migratory Species of Wild Animals (CMS)), which recommends the highest level of protection.
OUG 57/2007 – Annexes 3 and 4A (Law 49/2011) – Plant and animal species whose conservation requires the designation of special conservation areas and special avifaunistic protection areas
IUCN Category: NT
Carpathian List of Endangered Species: VU

	A.2
	Temporal presence status of species
	Permanent (sedentary) population

	A.3
	Population size of the species in the protected area
	6 - 9 adult individuals

	
A.4
	Quality of data regarding the species population in the protected area
	Medium - data estimated based on extrapolation and/or modeling of data obtained through partial measurements;

	
A.5
	Reference population size for favorable conservation status in the study area
	9 individuals

	






A.6
	





Methodology for estimating the reference population size for favorable conservation status
	The population size estimation was based on both the size of tracks identified in the field and a simple formula in which the habitat occupied by the otter is divided by the average size of the territory occupied by a female otter. The size of female territories is chosen because it is known from literature that females maintain much more stable territories than males (Kruuk, 1995, 2006).
Based on the studied works, for the Cerna River area, it is estimated that the average territory size for otters is as follows: juveniles 3-4 linear km, females 5-6 linear km, and males 10-15 linear km. Male and female territories may overlap. Juvenile males older than two years that become independent will seek their own territory, initially of smaller size (3-4 km²).

	
A.7
	Ratio between the reference population size for favorable conservation status and the current population size
	"≈" - approximately equal

	
A.8
	Quality of data regarding the current population size trend of the species
	Medium - data estimated based on extrapolation and/or modeling of data obtained through partial measurements;

	
A.9
	
Population structure of the species
	6-7 adult females, 3-4 adult males, 3 juveniles
Population structure by age does not deviate from normal;


	
A.10
	Conservation status of the species population
	"FV" - favorable



E.3. [bookmark: _Toc175845068]Conclusions
Mammal population inventory and mapping studies are crucial as they provide important information on species distribution, abundance and habitat, and their presence/absence can serve as potential indicators of the impact of hydroelectric development on the aquatic environment. In general, hydroelectric projects can cause irreversible habitat loss leading to the extinction of protected species such as otters (Lutra lutra) if not properly planned, taking into account the needs of aquatic and semi-aquatic life.
Among the mammal species in the area of the Cerna - Belareca hydroelectric project, the most affected species by the changes generated by the hydro-technical infrastructure built here in the past are the semi-aquatic species such as otters (Lutra lutra), the other carnivore species, herbivores or bats are affected to a lesser extent or not at all.

The assessment of the otter population in the area of the hydro-energetic development project on the Cerna river and its tributaries Belareca and Bolvașnița, shows that in the study area there is astable otter population (even if in the past hydro-engineering works were carried out on these rivers/river basins), which has a relatively continuous spread in all the sectors of the watercourses concerned by this study. Thus, it can be concluded that the otter population present in this river section has been unaffected by past hydro-engineering.

E. Mammals other than otters

For mammalian species, the basic method was the presence/trace inventory method. The methods used for mammalian species were in accordance with the specialized guides, being adapted according to the recommendations of the Guide on monitoring protocols and uniform methodologies for monitoring the conservation status of species of Community interest in Romania, within the project "Completing the level of knowledge of biodiversity by implementing the system for monitoring the conservation status of species and habitats of Community interest in Romania and reporting under Article 17 of the Habitats Directive 92/43/EEC"
The track inventory method is based on the identification of tracks left by individuals in snow or soft substrate near water. Examples of the tracks investigated in the project are shown in the figure below. The method involves conducting transects in areas considered favorable habitat for terrestrial or aquatic mammal species. The transects were mainly conducted on existing forest roads in the project area and varied in length. The identified tracks were measured and their geographical position was recorded by GPS.
The presence of chiropteran species in the study area has been reported both through field surveys and literature. To extract information from the literature (Murariu et al. 2016; Valenciuc 1992; Valenciuc and Chachula 2002; Valenciuc, Ion, and Harea 1966), including data available from Natura 2000 networks in the site area.
To collect field data, a non-invasive observation method was used: ultrasound detection using a chiropteran detector (Anabat Walkabout - built-in GPS). Two monitoring campaigns were conducted, 07-10.05.2024 and 27-30.05.2024, totaling 10 nights of field work. Data were collected after sunset until 02:00 AM the following day. Data collected were analyzed using Anabat Inshight software and species determination guides (Pocora and Pocora 2012; Russ 2012). Some records could not be determined to species rank due to limitations of the methodology and strong similarity between certain species groups, such as Pipistrellus nathusii with Pipistrellus kuhlii or species in the genus Myotis sp. if recorded more than 7 m away from the microphone (Chaturvedi, Singh, and Tiwari 2018). Chiropteran species Miniopterus schreibersii, Myotis myotis, Myotis myotis, Myotis blythii, Myotis emarginatus, Barbastella barbastellus, and Rhinolophus ferrumequinum were identified from field assessments in the area of influence of the works (remain to be executed), and their distribution is shown in Figure 172.
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Fig. 171 Example of ultrasound recording of chiroptera species
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Fig. 172 Chiroptera species distribution in the site area
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Fig. 173 Deer specimens (hind with calf) on the forest roads in the project area



F. Ichthyofauna
F.1. [bookmark: _Toc175845069]Introduction
On the basis of the Scientific Fishing Authorization No. 11 of 27.03.2024, and the related Service Orders, the following activities were carried out between April and May 2024:
· Analysis of the existing information for the protected areas of interest, related to the ichthyofauna species concerned by the realization of the Cerna Belareca hydroelectric project;
· Conducting field observations to identify the relevant elements of ichthyofauna species, the conservation objectives established for the protected areas of interest in the area of the Cerna Belareca hydroelectric project;
· Analysis of field data collected in order to assess the conservation status of ichthyofauna species targeted by the realization of the Cerna Belareca hydroelectric project;
· Identify measures to reduce or eliminate the impact on the targeted ichthyofauna species;
· Organize GIS input data on identified ichthyofauna species.
Scientific fishing was conducted in eight monitoring sectors, four on the Belareca River and four on the Cerna River.
Despite the research team's best efforts, the presence of ichthyofauna could only be observed as far as the study conditions allowed, which were sub-optimal, considering the period of the assessments.
A total of ten fish species have been identified, native trout (Salmo trutta), bull trout (Phoxinus phoxinus), grindel (Barbatula barbatula), red mullet (Barbus balcanicus), roach (Sabanejewia  balcanica),  sand  eel  (Sabenejewia  romanica),  beldiță  (Alburnoides
bipunctatus), clean (Squalius cephalus), babușca (Rutilus rutilus) and porcupine (Gobio obtusirostris) and one species of cichlostom, Carpathian lamprey (Eudontomyzon danfordi), totaling 1866 specimens belonging to them.


F.2. [bookmark: _Toc175845070]Location
In order to draw some relevant conclusions, 8 monitoring sectors with lengths between 114 and 541 m were designated, according to SR EN 14011 Fish sampling using electricity.
Operators fished from downstream to upstream, so that water disturbance as a result of walking through the water did not affect sampling efficiency. Movements were made slowly, covering habitat by sweeping anodes and attempting to extract ichthyofauna from hiding places. To aid the effective capture of ichthyofauna, given that fast flowing waters were studied, a minnow for trapping fish was maintained permanently behind the anode.
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Fig 174 Location of study sectors within the area of interest
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Fig 175 Location of the study sectors within the Belareca water body
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Fig 176 Location of the study sectors within the Cerna River


Table no. 55 Location of the studied sectors within the Belareca and Cerna water bodies

	No. crt.
	Sector studied
	GPS coordinates upstream
	Downstream
GPS
coordinates

	1
	Cornereva Upstream
	45.06226
	45.06149

	
	
	22.41845
	22.41745

	2
	Cornereva Lake Basin
	45.03945
	45.03885

	
	
	22.40148
	22.40088

	3
	Cornereva Downstream Regulation Area of the Dam
	45.02789
	45.02776

	
	
	22.38893
	22.38747

	4
	Belareca Downstream of Globurău
	44.97998
	44.97918

	
	
	22.3612
	22.36093

	5
	Cerna Upstream of Prisaca Lake
	44.96475
	44.96303

	
	
	22.48375
	22.48186

	6
	Cerna Near Herculane Hydropower Plant
	44.93011
	44.92958

	
	
	22.45028
	22.44952

	7
	Cerna Downstream of Herculane Hydropower Plant
	44.92378
	44.92324

	
	
	22.44704
	22.44626

	8
	Cerna Băile Herculane
	44.86724
	44.86629

	
	
	22.40654
	22.40642



Table 56 Minimum length to be sampled according to SR EN 14011

	River size
	Minimum length to be sampled

	Small watercourses, width < 5m
	20 m, sampling must be carried out across
the entire width

	Small rivers between 5m and 15m wide
	50 m, sampling must be carried out across
the entire width

	Wide rivers and canals, width > 15 m
	> 50 m on one or both sides of the shoreline

	Large water depth < 70 cm
	200 m2




[bookmark: _Toc175845071]Location of the studied sectors within the Belareca River
The first sector studied was the one located upstream of the Cornereva Lake site, containing the MHC Cornereva outlet (Fig. 177). We considered this sector relevant as a reference for the portion located upstream of the Cornereva Lake site.
Community interviews confirmed the exclusive presence of the species identified by the research team.
We can say that the results obtained are relevant for the ichthyofauna, taking into account the sub-optimal period in which the surveys were carried out.
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Fig 177 Location of the Cornereva upstream sector of the Belareca stream

The second sector studied was located in the area where the Cornereva Lake basin will be positioned. Within this sector there is a hydrometric station belonging to the National Administration of Romanian Waters.
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Fig 178 Location of the Cornereva Lake Basin sector of the Belareca watercourse

The third sector studied was located downstream of the Cornereva dam, in an area where significant regularization of the riverbed is proposed.
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Fig 179 Localization of the Cornereva sector in the downstream regularization area
Belareca

The fourth sector was located approximately 8 km downstream from the Cornereva dam, representing a relevant sector for the ichthyofauna currently contained by the Belareca River in this section.
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Fig 180 Location of the Belareca downstream Globurău sector

[bookmark: _Toc175845072]Location of the studied sectors within the Cerna river
The first sector studied within the Cerna water body was located upstream of Lake Prisaca. The location was chosen as it is located in the territory of the Domogled-Valea Cernei National Park and ROSAC0069 Domogled-Valea Cernei, representing a less altered river sector, compared to the sectors downstream of the Prisaca dam, an aspect confirmed also by the ichthyofaunal diversity found there.


This sector was also the longest of the eight sectors studied, with a higher variety of aquatic habitats compared to the other sectors studied, mainly due to the additional sediment input.
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Fig 181 Localization of the Cerna upstream sector Lake Prisaca

The second sector studied within the Cerna water body was located in the vicinity of the Herculane hydroelectric plant, about 150 m downstream of the Prisaca dam.
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Fig 182 Localization of the Cerna sector in the vicinity of the Herculane hydroelectric plant

The third sector studied within the Cerna water body was located approximately 1.2 km downstream of the Prisaca dam, in an area with a high diversity of habitats, but difficult to access in some parts due to the high flow of the Cerna river.
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Fig 183 Localization of the Cerna sector downstream Herculane hydroelectric plant

The fourth sector studied within the Cerna water body was located about 9 km downstream of the Prisaca dam, on the territory of Băile Herculane resort, outside the Domogled - Cerna Valley National Park.
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Fig 184 Localization of the Cerna - Băile Herculane sector



F.3. [bookmark: _Toc175845073]INVENTORY METHODOLOGY

Scientific fishing was conducted in the proposed sectors. The apparatus was set to operate at optimum parameters, taking into account the conductivity and water temperature, which measured between 9.1-14.6° Celsius at the time of the present study.
Very small mesh sieve with a mesh size of less than 2 mm and rubberized netting (to prevent injury to biological material) were used.
Representatives of the ichthyofauna were handled in a way that minimized injury from interaction with them. Each specimen of ichthyofauna was individually analyzed for species determination, based on external morphological characters, determination of possible sexual dimorphism, and measured in millimeters using an ichthytometer, and then released in the vicinity of the identification location, so that there was no need for the use of holding containers for fish and cichlostomids, nor for oxygenation or aeration of the water to maintain the biological material in good conditions.
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Fig. 185 Image during sample collection
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Presentation of the apparatus and study method used
Scientific electrofishing with a Samus 725 MS (Fig. 186) was used to inventory the target fish species. The electric current used was pulsating direct current, as alternating current is forbidden in electro-fishing because of its harmful side effects on the biological material studied.
This device was powered by 7Ah and 12 Ah batteries respectively, its operating parameters being:
· Adjustable output pulse frequency 2.5 - 99 Hz;
· Adjustable output pulse duration 0.05 - 8.00 milliseconds;
· Output pulse amplitude 640V (U1) . 800 V (U2);
· Maximum continuous output power up to 500 watts;
· Optimal operating output power 50 - 250 watts;
· Input voltage 12 V DC ( 10 - 14 V DC ).
Scientific fishing was conducted exclusively by wading from downstream to upstream.
A Sony ICD-BX 140 tape recorder was used to record the captures, and the results of the inventories were entered in Excel spreadsheet format.

[image: ]
Fig. 186 The Samus 725 MS electrofishing device used for scientific fishing


F.4. [bookmark: _Toc175845074]Results and discussions

In total, 11 species of fish and cichlostomes were identified in the sectors surveyed, 3 of which are of Community interest (as shown in the tables below).
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Table no. 57 Ichthyofauna identified within the analyzed study sectors

	
No. crt.
	
Scientific name
	
Popular name
	Species of community interest
(Natura2000)
	
Specimens identified

	1.
	Barbus balcanicus
	Danube barbel
	YES
	933

	2.
	Salmo trutta
	Brown trout
	NO
	26

	3.
	Phoxinus phoxinus
	European minnow
	NO
	349

	4.
	Alburnoides bipunctatus
	Schneider
	NO
	431

	5.
	Rutilus rutilus
	Common roach
	NO
	2

	6.
	Sabanejewia balcanica
	Balcan spined loach
	YES
	5

	7.
	Squalius cephalus
	Common chub
	NO
	72

	8.
	Barbatula barbatula
	Stone loach
	NO
	2

	9.
	Eudontomyzon danfordi
	Carpathian lamprey
	YES
	42

	10.
	Sabanejewia romanica
	Romanian loach
	NO
	1

	11.
	Gobio obtusirostris
	Balkan gudgeon
	NO
	3

	Nr. species
: 11
	
Total
	
	
1866
	
100



Seven species of fish have been identified in the Belareca water body, two of which are of Community interest.

Table no. 58 Ichthyofauna identified within the study sectors related to the Belareca water body

	No. crt.
	Scientific name
	Popular name
	
Species of Community Interest (Natura2000)
	
Specimens identified
	Percentage of total identified fish populations (%)

	1.
	Barbus balcanicus
	Danube barbel
	YES
	859
	64.78

	2.
	Salmo trutta
	Brown trout
	NO
	15
	1.13

	3.
	Phoxinus phoxinus
	European minnow
	NO
	240
	18.10

	4.
	Alburnoides
bipunctatus
	Schneider
	NO
	202
	15.23

	5.
	Rutilus rutilus
	Common roach 
	NO
	1
	0.08

	6.
	Sabanejewia
Balkan
	Balcan spined loach
	YES
	5
	0.38


SPEEH HIDROELECTRICA S.A.


GREEN COLLECTIVE S.R.L.-WILDLIFE MANAGEMENT CONSULTING S.R.L.
Association
361


	7.
	Squalius cephalus
	Common chub
	NO
	4
	0.30

	Nr. species
: 7
	
Total
	
	
1326
	
100
	



Seven species of fish have been identified in the Cerna water body, two of which are of Community interest.

Table no. 59 Ichthyofauna identified within the study sectors related to the Cerna water
body

	No. crt.
	Scientific name
	Popular name
	
Species of Community Interest (Natura2000)
	
Specimens identified
	Percentage of total identified fish populations (%)

	1.
	Barbus balcanicus
	Danube barbel
	YES
	74
	13.70

	2.
	Salmo trutta
	Brown trout
	NO
	11
	2.04

	3.
	Phoxinus phoxinus
	European minnow
	NO
	109
	20.19

	4.
	Alburnoides bipunctatus
	Schneider
	NO
	229
	42.41

	5.
	Squalius cephalus
	Common chub
	NO
	68
	12.59

	6.
	Barbatula barbatula
	Stone loach
	NO
	2
	0.37

	7.
	Eudontomyzon danfordi
	Carpathian lamprey
	YES
	42
	7.78

	8.
	Sabanejewia romanica
	Sabanejewia romanica
	NO
	1
	0.19

	9.
	Gobio obtusirostris
	Balkan gudgeon
	NO
	3
	0.56

	10.
	Rutilus rutilus
	Schneider
	NO
	1
	0.19

	No. species: 9
	Total
	
	540
	100
	



[bookmark: _Toc175845075]Interpretation of obtained data
Taking into account that the present study was focused on the assessment of the impact of the Cerna-Belareca hydroelectric project on ichthyofauna, some aspects such as population size 
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               and conservation status of species were taken from the draft management plan of Domogled 
              Cerna Valley National Park, 2nd edition, elaborated during 2023.[image: ]
      Aspects such as a brief description of the species of community interest, with emphasis on details/features in the area of observation, the number of juveniles/adults or sex ratios, as far as determinations allowed, given that sexual dimorphism is poorly pronounced in some species, were dealt with as appropriate for each study area.

a) [bookmark: _Toc175845076]Upstream Cornereva sector
Table no. 60 Ichthyofauna identified within the upstream Cornereva sector

	Nr. crt
	Scientific name
	Popular name
	Species N2000
	Nr.
Individual s identified
	
Youth
	
Adults
	Gender ratio
F:M
	Density at 100m2

	1
	Barbus balcanicus
	Danube barbel
	YES
	548
	231
	317
	1:2
	86.57

	2
	Salmo trutta
	Brown
trout
	NO
	4
	1
	3
	-
	0.63

	3
	Phoxinus phoxinus
	European minnow
	NO
	139
	139
	0
	-
	21.96

	Total
	691
	371
	320
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Fig. 187 Upstream Cornereva sector
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b) [bookmark: _Toc175845077]Sector Cornereva Lake Table no. 61 Ichthyofauna identified within the Cornereva Hearth Lake sector

	Nr. crt
	Scientific
name
	Popular
name
	Specie s N2000
	Nr.
Individual s identified
	
Youth
	
Adults
	Gender
ratio F:M
	Density at 100m2

	1
	Barbus balcanicus
	Danube    barbel
	YES
	37
	4
	33
	-
	8.87

	2
	Salmo trutta
	Brown trout
	NO
	1
	-
	1
	-
	0.24

	3
	Phoxinus phoxinus
	European minnow
	NO
	27
	21
	6
	2:1
	6.47

	Total
	65
	25
	40
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Fig. 188 Cornereva Lake Basin sector
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c) [bookmark: _Toc175845078]Cornereva sector Regularization area downstream of the dam
Table no. 62 Identified ichthyofauna in the Cornereva sector Downstream dam regulation area

	Nr. crt
	Scientific name
	Popular name
	Specie s N2000
	Nr.
Individual s identified
	
Youth
	
Adults
	Gender ratio
F:M
	Density at 100m2

	1
	Barbus
balcanicus
	Danube barbel
	YES
	55
	29
	26
	0:1
	7.13

	2
	Salmo trutta
	     Brown trout
	NO
	10
	5
	5
	-
	1.30

	3
	Phoxinus
phoxinus
	European minnow
	NO
	68
	65
	3
	1:1
	8.82

	Total
	133
	99
	34
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Fig. 189 Cornereva Sector Downstream Dam Regulation Area


d) [bookmark: _Toc175845079]Belareca sector Downstream of Globurău
Table no. 63 Ichthyofauna identified in the Belareca downstream of Globurău sector

	Nr. crt
	Scientific name
	Popular name
	Specie s N2000
	Nr.
Individuals identified
	
Youth
	
Adults
	Gender ratio
F:M
	Density at 100m2

	1
	Alburnoides bipunctatus
	Schneider
	NO
	202
	58
	144
	5:1
	59.06

	2
	Barbus balcanicus
	Danube barbel
	YES
	219
	53
	166
	8:0
	64.04

	3
	Phoxinus phoxinus
	European minnow
	NO
	6
	-
	6
	1:2
	1.75

	4
	Rutilus rutilus
	Common roach
	NO
	1
	-
	1
	-
	0.29

	5
	Sabanejewia balcanica
	Balcan spined loach
	YES
	5
	-
	5
	-
	1.46

	6
	Squalius cephalus
	Common chub
	NO
	4
	-
	4
	-
	1.17
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Fig. 190 Belareca sector Downstream of Globurău
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e) [bookmark: _Toc175845080]Sector Cerna Upstream of Lake Prisaca
Table no. 64 Ichthyofauna identified in the Cerna upstream sector of Lake Prisaca

	Nr. crt
	Name scientific
	Name popular
	Specie s N2000
	Nr.
Individual s identified
	
Youth
	
Adults
	Sex
ratio F:M
	Density at 100m2

	1
	Alburnoides bipunctatus
	     Schneider
	NO
	44
	43
	1
	-
	2.71

	2
	Barbatula barbatula
	Stone loach
	NO
	1
	-
	1
	-
	0.06

	3
	Barbus balcanicus
	Danube barbel
	YES
	5
	5
	-
	-
	0.31

	4
	Eudontomyzon danfordi
	Carpathian lamprey
	YES
	41
	41
	-
	-
	2.53

	5
	Phoxinus phoxinus
	European minnow
	NO
	1
	0
	1
	-
	0.06

	6
	Rutilus rutilus
	Common roach
	NO
	4
	2
	2
	1:0
	0.25

	7
	Sabanejewia romanica
	Romanian loach
	NO
	1
	-
	1
	-
	0.06

	8
	Salmo trutta
	    Brown trout
	NO
	4
	4
	-
	-
	0.25

	9
	Squalius cephalus
	Common chub
	NO
	3
	-
	3
	-
	0.18

	Total
	104
	95
	9
	
	




[image: ]

Fig. 191 Cerna sector Upstream of Lake Prisaca
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f) [bookmark: _Toc175845081]Cerna sector near the Herculane hydroelectric plant
Table no. 65 Ichthyofauna identified in the Cerna sector near the Herculane hydroelectric plant
[image: ]
	
Nr. crt
	Name scientific
	Name popular
	Species N2000
	Nr.
Individual s identified
	
Youth
	
Adults
	Sex
ratio F:M
	Density at 100m2

	1
	Alburnoides bipunctatus
	Schneider
	NO
	54
	-
	54
	-
	15.13

	2
	Barbatula barbatula
	Stone loach
	NO
	1
	-
	1
	-
	0.28

	3
	Barbus balcanicus
	Danube barbel
	YES
	4
	1
	3
	-
	1.12

	4
	Eudontomyzon danfordi
	Carpathian lamprey
	YES
	1
	1
	-
	-
	0.28

	5
	Phoxinus phoxinus
	European minnow
	NO
	45
	-
	45
	14:9
	12.61

	6
	Squalius cephalus
	common chub
	NO
	11
	5
	6
	-
	3.08

	Total
	116
	7
	109
	
	



Fig. 192 Cerna sector near the Herculane hydroelectric plant
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g) [bookmark: _Toc175845082]Cerna sector Downstream of the Herculane hydroelectric plant

Table no. 66 Ichthyofauna identified in the Cerna sector downstream of the Herculane
hydroelectric plant

	
Nr. crt
	Scientific name
	Popular name
	Species N2000
	Nr.
Individuals identified
	
Youth
	
Adults
	Gender Report F:M
	Density at 100m2

	1
	Alburnoides
bipunctatus
	Schneider
	NO
	115
	68
	47
	1:0
	17.75

	2
	Barbus
balcanicus
	Danube barbel
	YES
	30
	5
	25
	-
	4.63

	3
	Phoxinus
phoxinus
	European minnow
	NO
	43
	5
	38
	10:8
	6.64

	4
	Salmo trutta
	Brown  trout
	NO
	7
	4
	3
	-
	1.08

	Total
	195
	82
	113
	
	



[image: ]
Fig. 193 Cerna sector Downstream Herculane hydroelectric plant


h) [bookmark: _Toc175845083]Cerna sector Băile Herculane
Table no. 67 Ichthyofauna identified within the Cerna Băile Herculane sector

	Nr. crt
	Name scientific
	Name popular
	Specie s N2000
	Nr.
Individual s identified
	
Youth
	
Adults
	Sex
ratio F:M
	Density at 100m2

	1
	Alburnoides bipunctatus
	Schneider
	NO
	16
	7
	9
	-
	9.28

	2
	Barbus balcanicus
	Danube barbel
	YES
	35
	12
	23
	-
	20.29

	3
	Gobio obtusirostris
	Balkan gudgeon
	NO
	3
	-
	3
	-
	1.74

	4
	Phoxinus phoxinus
	European minnow
	NO
	17
	15
	2
	-
	9.86

	5
	Squalius cephalus
	Common chub
	NO
	54
	54
	-
	-
	31.30

	Total
	125
	88
	37
	
	


[image: ]

Fig. 194 Cerna Băile Herculane sector

[image: ]
[bookmark: _Toc175845084]Short description of the identified species of Community interest

1. Danube barbel - Barbus balcanicus (Kotlik, Tsigenopoulos, Rab & Berrebi, 2002)

The Danube barbel, or bruised barbel, differs from the common barbel in the length of the anal fin, which reaches the insertion of the caudal fin, and the last ray of the dorsal fin, which is not serrated. The barbel also has dark spots all over its body, but this appearance may vary depending on habitat. Unlike the common moore, it reaches a maximum length of less than 30 cm. In Romania, under the common name of 'black-eared tit' or 'moioagă', there are three other species, scientifically known as Barbus carpathicus (in the Tisza basin), Barbus biharicus (recently discovered in the Criș Repede basin) and Barbus petenyi (in the other regions of the country).
It lives exclusively in cold, stony and fast-flowing rivers and streams in the upland, upper hilly and upland rivers. Feed consists of aquatic invertebrates. Breeds from spring to late summer (Bănărescu, 1964).
The presence has been identified both in the upstream and downstream area of the Cornereva catchment on the Belareca River (Risnoveanu et al., 2021).
A particular aspect of the male Barbus balcanicus identified in the Belareca and Cerna river basins is the relatively small size at which they become reproductively viable, with individuals measuring 70-85 mm total length easily releasing milt during the May survey session. External parasites were also found on the bodies of some specimens identified in the
Belareca River, attached to the head and/or caudal fin.

[image: ]







Fig. 195 Male of Barbus balcanicus identified in the Belareca water body
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Fig. 196 Barbus balcanicus affected by external parasites


2. Carpathian lamprey - Eudontomyzon danfordi (Regan, 1911)

The species is widespread in the Tisza catchment and in several other rivers in the country. The body is relatively laterally compressed in the anterior region. The two dorsal fins are spaced apart. The first dorsum is short and rounded. The second dorsal is taller, rounded or vaguely triangular. The buccal venter has very many external labial odontoids, those on the underside of the venter are arranged in several rows, of which those in the first row are larger. The supraoral plate has two strong lateral teeth.
The intermediate stage (just after metamorphosis) differs from the adult in being smaller (156- 202 mm), with short dorsals and a narrowed anterior part of the head, giving these specimens the appearance of Eudontomyzon mariae. However, the dentition is that of Eudontomyzon danfordi, although the odontoids are smaller in size.
Adults are dark grayish, olive or dark brown with a metallic sheen, the ventral part is whitish-yellowish. Larvae are lighter in color than adults and without metallic sheen.
It breeds from May to June, during which time the adults climb up the streams...
The species lives in mountain streams, in the trout, lipan and moioage areas, less frequently in the upper part of the scobar area. Its frequency in different rivers and even in different reaches of the same river is uneven, probably depending on the presence and abundance of the slow-water and muddy stretches in which the larvae develop and the abundance of food.
The larvae live buried in silt, especially in silt mixed with sand, the depth at which they burrow is 10-40 cm (Bănărescu, 1969).


All identified specimens were ammocoetes (larvae), most of them were localized in the Cerna sector upstream of Lake Prisaca, one specimen found dead was localized in the Cerna sector near the Herculane hydroelectric plant.
[image: ]

Fig. 197 Ammocete Carpathian lamprey - Eudontomyzon danfordi identified within the sector Cerna upstream of Lake Prisaca
[image: ]
Fig. 198 Dead ammocete Carpathian lamprey (Eudontomyzon danfordi) identified in the Cerna sector in the vicinity of the Herculane hydroelectric plant
3. Balcan spined loach - Sabanejewia balcanica (Karaman, 1922)
It differs from loaches (genus Cobitis) in the number of pigmented longitudinal bands on the sides of the body, two in Sabanejewia sp. and four in Cobitis sp.
The capercaillie lives, unlike the wagtail, in rivers, from mountain to lowland, with sandy or stony substrate, and is hidden in the sand (Bănărescu, 1964; Oțel 2007).
Breeds from May to July. Feed on small invertebrates.
The species has been identified exclusively in the Belareca (Fig. 3.6), although Sabanejewia bacalnica is also confirmed in the Cerna in the much larger studies related to the realization of the second management plan of the Domogled-Cerna Valley National Park.
During the present studies, the identification of the related species nisiparnița - Sabanejewia romanica, a species present in the Red Book of Vertebrates in Romania as a vulnerable
species, was achieved.
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  Fig. 199 Balkan spined loach - Sabanejewia balcanica identified in the Belareca water body

[image: ]
Fig. 200 Sabanejewia romanica identified within the Cerna sector Upstream of Lake Prisaca
Although the câra - Sabanejewia balcanica has not been identified in the present research, the existence of the population in the Cerna river is unquestionable, previous personal studies carried out during 2020 (unpublished) revealed the presence of the species near the confluence of the Cerna and Belareca rivers, in both water bodies.

4. Other species of community interest present or potentially present in the study area:

a) The wigeon - Cottus gobio (Linnaeus, 1758)
The species was assessed in the framework of the studies related to the draft management plan of Domogled National Park - Cerna Valley and according to the specialists' conclusions it is missing from several streams where it was most likely present in the past.


The fragmentation present within the site and the diversion of water from one watershed to another have affected the populations of waders, leading in some cases to the extinction of the species.

b) Wading Sparrow - Romanogobio uranoscopus (Agassiz, 1828)
The species was assessed in the framework of the studies related to the draft management plan of the Domogled National Park - Cerna Valley and was identified in the Belareca river. The species is most likely also present in the lower Cerna river.

c) Leuciscus aspius (Linnaeus, 1758)
The species has been assessed in the framework of the studies related to the draft management plan of Domogled National Park - Cerna Valley (not yet approved) and was not identified within the targeted protected areas in the previous assessments carried out for the previous management plan. It should be noted that the two comprehensive publications dealing with the ichthyofauna of the country/region (Bănărescu 1964, Nagy et al. 2023) do not report this species inside the protected area either. Bănărescu (1964) mentions the species Leuciscus aspius ascending from the Danube up to the locality of Băile Herculane, it was identified within the Cerna water body downstream of the confluence with the Belareca River during personal (unpublished) surveys carried out during 2020.

[bookmark: _Toc175845085]Other species identified
Although the present study was focused on the identification of ichthyofauna elements, other biodiversity elements were also reported, such as:
· The water snake - Natrix tessellata (Laurenti, 1768) - three specimens were observed in the Cerna sector near the Herculane Hydroelectric Plant, and two specimens in the Cerna downstream sector;
[image: ]

Fig. 201 One of the three specimens of water snake (Natrix tessellata) identified in the Cerna sector in the vicinity of the Herculane hydroelectric plant


· Anguis fragilis (Linnaeus, 1758) - a specimen identified in the vicinity of the Cerna sector downstream of the Herculane hydroelectric plant;

[image: ]


















Fig. 202 Slow worm - male Anguis fragilis identified in the vicinity of the Cerna sector Downstream of the Herculane hydroelectric plant


[bookmark: _Toc175845086]Other important issues
The Cornereva dam, even if not yet in operation, contains an impassable fragmentation for fish as a result of previous construction (figure below).
From the point of view of longitudinal connectivity, given the fact that technical solutions to an objective already built and intended to be finalized are difficult to address, our attention is directed to the fragmentation located on the Cerna river, about 1 km from the downstream boundary of the site and the Domogled National Park - Cerna Valley, approximate GPS coordinates 44°54'30.5"N 22°25'55.6"E, which is recommended, if possible after an analysis, to be eliminated.
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Fig. 203 Cornereva Dam - upstream view
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Fig. 204 Belareca river water discharge downstream of Cornereva Dam
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Fig. 205 Example of fragmentation located on the Cerna river about 1 km from the downstream boundary of the site and of the Domogled - Cerna Valley National Park (outside the project area)

[bookmark: _Toc175845087]Conclusions and Recommended Measures

In the context of the advancement of the Cerna-Belareca hydroelectric project, the following conservation measures, measures related to the project constructions and measures during the operation of the hydroelectric plant are proposed:
· Elimination of current fragmentation, if possible, through future projects on a case-by- case basis;
· Downstream of the hydro-engineering works that are intended to capture/retain water, the ecological flow established in accordance with the regulations in force, namely in accordance with the provisions of HG 148/2020 on the approval of the method of determining and calculating the ecological flow, with subsequent amendments and additions;
· Continuous monitoring of the maintenance of the recommended ecological flow will be ensured by equipping with automatic detection and alarming devices for the fall below the appropriate thresholds;
· The hydro-technical works will be permanently secured and protected in accordance with the operating regulations approved by the project owner taking into account the
SPEEH HIDROELECTRICA S.A.


GREEN COLLECTIVE S.R.L.-WILDLIFE MANAGEMENT CONSULTING S.R.L.
Association
380

specific regulations in force;

· Throughout the construction works, the longitudinal connectivity of aquatic species habitats will be ensured in accordance with the ecological requirements of species of conservation concern;
· The flushing of the drain channels or other hydro-technical installations must be carried out periodically, in accordance with the operating regulations approved by the project owner, taking into account the specific regulations in force.
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Table 68 Results of field activities

	
Identified Uncertainty
	
Proposed approach
	
Aspects analyzed
	
    Clarification of Uncertainties
	Was the uncertainty clarified? (Yes/No/Partially)

	

The presence, distribution, and activity of species in the project implementation area are not known.
	

Field trips during the optimal study period, identification of species of conservation interest in the project's area of influence
	
Presence of species of Community interest
	Fish species were identified (3 of conservation interest), along with several bat species and invertebrate species.
	

Yes

	
	
	
Species distribution
	All 3 fish species were identified in the watercourse sectors of Cerna and Belareca.
	
Yes

	

The presence and distribution of allochthonous, non-characteristic plant species, including inappropriate ecotypes, are not known.
	

Field trips, conducting monitoring transects, and observation points
	
Presence of allochthonous plant species (ruderal, nitrophilous, non-characteristic)
	During field trips, specimens of the following species were identified: Robinia pseudacacia, Populus tremula, Salix capraea, Betula pendula.
	

YES

	
	
	Distribution of invasive species
	Distribution of identified species in the vicinity of the project site.
	
YES

	
Are bird species from Annex I present in the project area?
	
Field trips, conducting monitoring transects, and observation points
	Presence of bird species
	In the monitored areas, bird species from Annex I of the Birds Directive were identified.
	
YES

	
	
	Use of the project area by species
	Distribution points with the identified bird species were established.
	
YES
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e) Climate and climate change

e.1.) General information

In the context of the increasing importance given to climate change issues, taking into account the requirements on climate impact analysis in the Law No. 292/2018 on the assessment of the environmental impact of certain public and private projects, in order to have a uniform approach at national level on the measures to be taken to avoid duplication of assessments and taking into account the European Commission's guidelines on climate-proofing of infrastructure projects, the objective of this assessment is the analysis of the project in relation to climate change and the formulation of adaptation measures. The climate change assessment and management for the present project was based on the "National Strategy on Adaptation to Climate Change for the period 2022-2030 with the perspective 2050" (SNASC) and the "National Action Plan for its Implementation" (PNASC), available climate data and European Commission documents (e.g., Technical guidance on the climate proofing of infrastructure in the period 2021-2027).
The priority objective of the assessment took into account the fact that climate change and the associated risks are driving major changes in the interactions between socio-economic systems and the natural environment. Adaptation and capitalizing on new opportunities are a priority for increasing the resilience of society, the economy and the natural environment to the impacts of climate change,and at the same time constitute the enhancement of adaptive capacity and increasing the resilience of socio-economic and natural systems to the impacts of climate change, across different areas and time scales. Ex-ante assessment of vulnerability to climate change is an important step in the process of determining appropriate adaptation measures to climate change. This Ex-ante vulnerability analysis is divided into three modules comprising climate change sensitivity analysis, assessment of exposure to current and future climate variables, and the combination of the two for climate change vulnerability analysis.
The Ex-Ante Vulnerability Analysis for the analyzed project is based on the European Commission's Directorate General for Climate Action - Guidelines for Project Managers, its requirements being applied according to relevance and data available. According to these guidelines, the following steps have been followed in the climate change vulnerability analysis:
· Identify the climate sensitivity of the area;
· Assessment of project exposure to current and future climatic factors (climate variables);
· Vulnerability analysis;
· Risk assessment;
· Identifying adaptation options;
· Assessment of adaptation options;
· Mainstreaming adaptation.
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Infrastructure is usually long-lived and can be exposed for many years to a changing climate with extreme weather events and increasingly frequent and adverse climatic impacts. Under the supervision and control of the public authorities concerned, climate vulnerability and risk assessment contributes to the identification of significant climate risks. The assessment is the basis for the identification, consideration and implementation of specific adaptation measures. This will contribute to reducing the residual risk to an acceptable level.
Climate change adaptation measures for infrastructure projects focus on ensuring an adequate level of resilience to the impacts of climate change, which includes extreme events such as more intense floods, cloudbursts, droughts, heat waves, forest fires, storms and landslides and hurricanes, as well as slow-onset events such as projected sea level rise and changes in average precipitation, soil moisture and air humidity. In addition to taking into account the climate resilience of the project, measures must be in place to ensure that the project does not increase the vulnerability of neighboring economic and social structures.
Analyzing the vulnerability of a project to climate change is an important step in identifying appropriate adaptation measures to be taken. The analysis is divided into three steps, comprising a sensitivity analysis, an assessment of current and future exposure, and then a combination of the two to assess vulnerability. The purpose of the vulnerability analysis is to identify the climatic hazards relevant to the specific type of project at the planned site. The vulnerability of a project is a combination of two aspects: how sensitive the project components are to climate hazards in general (sensitivity) and the likelihood of these hazards occurring at the project site now and in the future (exposure). These two aspects can be assessed separately or together.

e.2.) Climate change mitigation

According to Romania's Energy Strategy 2016-2030, with the perspective of 2050, climate and environmental policies, focused on reducing GHG emissions and changing social attitudes in favor of "clean energies", are a second determining factor shaping investment behavior and consumption patterns in the energy sector.
In the long term, renewable energy sources (RES) will make up a substantial part of the energy mix, with management systems and mechanisms to facilitate their integration. Global warming will force the transformation of the global economy towards a sustainable model, both in terms of emissions and consumption of raw materials. The 2015 Paris Agreement and European policies to prevent climate change contribute to a sustainable energy system. Commitments made at COP21 are boosting the development of low-CO2 technologies and fuels. According to the International Energy Agency, CO2 emissions from the global energy sector stagnated in 2015, with a 1.8% reduction in energy intensity and an increase in the share of RES. In the central scenario of the International Energy Agency, by 2040 most RES will be competitive without dedicated support schemes; photovoltaics will

have an average cost decrease of 40-70% by 2040 and offshore wind technology will have average costs at least 10-25% lower. Among fossil fuels, natural gas is seen as the favorite, due to its relatively low GHG emissions and the flexibility of the combustion plants using it. Coal has increased its share in the global energy mix from 23% in 2000 to 29% today, but this growth wave has come to an end.

e.3.) Project exposure to climate change

According to the MMAP Circular no. DGEICPSC/108047/08.08.2023 on the degree of importance given to climate change aspects in the approval of applications for financing from European funds, in order to use the recommendations of the Communication COM having no. 2021/C372/01 - Technical Guidelines on Climate Change Impact Assessment for the period 2021-2027, for the Cerna-Belareca hydroelectric development project, analyses were carried out on the main risks identified: the risk of flooding, the risk of exposure to minimum-maximum temperatures over a time horizon, as well as the risk of exposure to potential landslides.
One of the main objectives of the National Climate Change Strategy 2022-2030 is the implementation of strategic measures to directly and indirectly reduce greenhouse gas emissions.
Climate change is a comprehensive element that can be analyzed through the prism of several determining factors. The impact of climate change on hydroelectric projects is one that is analyzed at international level from the perspective of the multiple effects it can have both at operational and project development/modernization level.
The project sensitivity analysis considered the following climate variables:
· average annual temperatures;
· extreme high temperatures;
· mean annual precipitation;
· extreme heavy precipitation;
· average wind speeds;
· extreme wind speeds;
· humidity;
· snow;
· frost;
· solar radiation,
· storms (tornadoes);
· flooding;
· landslides/soil erosion;
· drought;
· vegetation fires.

Table 69 Identified key climatic variables and associated hazards

	Nr.
crt.
	Climate factors
	Side effects/dangers related to
climatic factors

	
1.
	Air temperature (increase in air temperature, extreme temperatures, heatwaves, sudden drop in air temperature)
	Storms (heavy rain, snow, blizzard, dust storms), threats to biodiversity for certain bird species, mammal species

	2.
	Changes in precipitation,
extreme precipitation
	Floods, landslides

	3.
	Wind (change in speed and/or
wind direction)
	Reduced visibility, wildfires, landslides

	

4.
	
Drought
	Wildfires, soil erosion, land-use change, impact on ecosystem services in agriculture, forestry, fisheries

	

5.
	
Humidity
	Threats to biodiversity for certain types of animal and plant species facing changes in their life cycles

	6.
	Solar radiation
	Threats to biodiversity for certain types of species and habitats



Table no. 70 Sensitivity levels to climatic factors

	Nr.
crt.
	Sensitivity to factors
climate
	Description

	
1.
	
High
	Factors	climatic	(climate	climate/hazards
associated) may have a significant impact on the proposed project

	2.
	Medium
	Climatic factors (climate variables) can have a
moderate impact on the proposed project

	3.
	Low
	Climatic factors (climate variables) do not have a
associated impact on the proposed project.



As a result of the above analysis, the project sensitivity assessment revealed the following climate variables with an average sensitivity across project components:
· extreme high temperatures;
· extreme heavy precipitation;
· extreme wind speeds;
· frost;

· storms (tornadoes);
· flooding;
· landslides/soil erosion;
· vegetation fires.
After the climate sensitivity assessment, the next step is exposure assessment (to current and future climate variables). The project exposure assessment should be carried out in relation to current as well as future climate conditions.
                 Table 71 Climatic exposure levels

	Nr.
Crt.
	Exposure to factors
climate
	Description

	
1.
	
High
	Exposure to climatic factors can have a significant impact on assets and processes related to inputs and outputs.

	
2.
	
Medium
	Exposure to climatic factors can have a moderate impact on assets and processes related to inputs and outputs.

	
3.
	
Low
	Exposure to climatic factors has no associated impact on this.




e.4.) The role of the energy sector in climate change mitigation and adaptation
The energy sector, including the combustion of heating and motor fuels in internal combustion engines, is the main contributor to GHG emissions. For this reason, the energy sector plays a central role in mitigating global warming and GHG emissions need to be reduced gradually but drastically. Reducing GHG emissions in the electricity segment can be achieved through a gradual transition from fossil fuels to GHG-free fossil fuels - RES and nuclear power, with the intermediate step of replacing coal by natural gas. Coal and natural gas can keep their place in the electricity mix by adopting the most efficient and clean technologies - including, in the long term, the installation of CO2 capture equipment with CO2 transport and geological storage (CCS). CCS (the process of capturing, transporting and geologically storing CO2 emissions) is in its infancy and is costly. In transport, the reduction of GHG emissions occurs primarily by increasing vehicle efficiency. However, the reduction in specific fuel consumption is offset by an increase in mobility, so total emissions are still slightly increasing. Sustainable, large-scale biomass recovery is important for Romania. The use of electricity-based heat pumps from RES is also expected to expand, while natural gas will continue to play an important role for heating. The most important contribution to reducing GHG emissions in the heating sector will, however, come from decreasing demand by increasing efficiency

energy performance of buildings. In the short term, measures are needed to insulate homes to high quality standards; in the long term, energy efficiency standards for new buildings, including passive and active houses, will have an impact. Romania has commitments at EU level for 2020 on the share of RES in final energy consumption and in the transport sector, i.e. targets to reduce GHG emissions and increase energy efficiency. The national targets for 2030 will be subject to an iterative and multilateral quantification process at European level through the National Integrated Energy and Climate Plan (NIICP), part of the new approach to Energy Union governance. They will be submitted by January 1, 2019. Romania will make a fair contribution to the EU's common GHG emission reduction target. Romania will increasingly face extreme weather events such as heat waves, droughts, floods and hail. The energy sector also plays a key role in climate change adaptation. The most important in this context will be sound forest management, sustainable development of energy crops and hydro-energy development of watercourses. In all these areas, ongoing activities must take into account the resilience of ecosystems to climate change as anticipated in the most recent detailed studies. Equally important is that the related investment projects contribute constructively to the process of ecosystem adaptation to climate change, in a timely manner and at the scale needed to avoid further ecosystem degradation and biodiversity loss. Examples of such investments are in makdingams and dykes safer; effective monitoring of forest health, avoiding monocultures, etc.
    The effects of climate change are increasingly visible in Romania and internationally, whether it is intense heat waves, droughts destroying agricultural production, floods or threats to biodiversity caused by vegetation fires.Climate change is one of the greatest challenges to mankind and, implicitly, to Romania, at a time of climate emergency. For example, within the framework of the National Strategy on Adaptation to Climate Change 2022 - 2030, the following challenges have been identified in the energy sector in Romania:
· a decrease in electricity demand for heating in winter as a result of rising average global temperatures;
· increased electricity consumption to run air conditioners and cooling devices on hot days;
· seasonal changes in electricity demand, which will be lower in winter and higher in summer;
· reduction of hydroelectric due to decreasing water resources (decreasing water resources also affect the operation of cooling systems of nuclear power plants).
The risks identified by the International Energy Agency in the energy sector due to climate change impacts are extreme weather events (storms, forest fires, landslides, floods, extreme temperatures), which affect energy production and distribution infrastructure, causing supply disruptions andaffecting infrastructure that depends on energy supply. The risk to energy infrastructure increases with the frequency and intensity of certain types of extreme weather events.
Changes in water availability will exacerbate existing challenges for energy production. Reduced water availability and increased demand for water by the population will create constraints in hydroelectric, bioenergy (in particular biogas production), solar energy systems, and the operation of thermal power plants (fossil and nuclear fuels), which require water for cooling. On the other hand, too much water (flooding, extreme precipitation, storms) poses challenges for energy infrastructure.
Unusual seasonal seasonal temperatures can change energy demand patterns. For example, higher summer temperatures increase electricity demand for cooling, and corresponding peak loads may require additional generation capacity, while warmer winters will reduce heat demand.
Sea level rise will affect energy infrastructure in coastal and offshore areas. The biggest concern is storm surges due to higher amounts of water being transported by winds, tides, waves.

f) Noise

At present, the site area is characterized by low noise and vibration due to the absence of industry and other major sources of auditory discomfort in the main localities adjacent to the project. The main source of noise and vibration is the road traffic on the main traffic arteries in the town of Băile Herculane (str. Trandafirilor, Zăvoi, Castanilor, DN6/E70 and DN67D). The frequency of traffic is higher during periods of increased tourist numbers. The generated noise levels indicate values within the limit values for the protection of the population.
In order to determine the background noise in the project area, specific determinations were carried out in November 2023 with Integrating Sound Level Meter on A, C type 2250 Light BRUEL & KJAER A, C type 2250 Light weighting networks.
· [bookmark: _Toc175845088]Principle of the method
For ambient noise measurements there are two main strategies:
· a single measurement is made under favorable weather conditions, while closely monitoring the operating conditions of the source
· a long-term measurement or several point measurements, scattered over time, with monitoring of meteorological conditions.
Both types of measurement require further processing of the measured data. Each result will have some uncertainty, which needs to be determined.
The principle of the method is the determination of the A-weighted equivalent continuous
   sound pressure level ( LAeqT) using a class 1 integrating-averaging sound level meter.
Determination of LAeqT can be performed:
· by continuous measurement over the time interval T;
· by measuring the A-weighted equivalent continuous sound pressure levels over time subintervals of T in which the noise is stationary, LAeqT being obtained by calculation from the results of these measurements;
· by measuring the sound exposure levels of the individual events occurring over the time interval T, LAeqT being calculated from the results of these measurements;
· by combining the above methods.
The acoustic sources contributing to the total field exposure may or may not be distinct. Measurements shall be performed in the field, the determinations may be supplemented by computational steps, including the use of specific validated software.

· [bookmark: _Toc175845089]Equipment
· Integrating sound level meter on A,C weighting grids, class 1- Bruel&Kjaer 2250 Light, 3011282 series
Technical specifications
· class 1 precision integrating sound level meter
· Measurement range 16.4 dB - 140 dB(A)
· Frequency range 5 Hz - 18 kHz
· frequency analysis module, provides real-time 1/1 and 1/3 octave analysis
· frequency weightings A, B, C, Z
· automatic/manual measurement mode
· touchscreen
· illuminated keyboard
· USB interface, PC software
· Class 1 Acoustic Calibrator type 4231 - Bruel&Kjaer Technical Specifications
· According to SR ISO 6926:2003
· Sound pressure level 94±0.2 dB or 114±0.2 dB
· Frequency 1000 Hz
· Tripod sound level meter - Bruel&Kjaer
Determinations were carried out in the 4 project areas as follows:
· Zone 1 - On the crest of Cornereva Dam;
· Zone 2 - On the Bolvaşniţa I platform
· Zone 3 - Bolvașnița II platform
· Zone 4 - Herculane Power structure

The values obtained are assessed in relation to:
· The A-weighted equivalent continuous sound pressure level, LAeqT provided in SR 10009/2017 "Acoustics. Permissible limits of ambient noise level",4.1 "Permissible noise limits at the boundary of functional spaces", Table 1, heading 4, which states:
Table 72 Sound pressure level limits

	
No. crt.
	
Functional spaces
	A-weighted equivalent continuous sound pressure level,
LAeqT
(dB)

	1
	Recreational and rest areas, medical treatment and balneoclimatic facilities
	45

	2
	School, nursery, or kindergarten premises and children's playgrounds
	75

	
3
	Stadiums, open-air cinemas and theaters, cultural, sports, and entertainment events held outdoors1)
	902)

	4
	Industrial premises and areas associated with industrial activities3)
	65

	5
	Markets, commercial activity spaces, open-air restaurants4)
	65

	6
	Parking lots5)
	70

	Note 1 - The boundary of such premises shall be deemed to be the space exclusively arranged for the specific activity and not the boundary of the property to which the premises belong, which may be wider
Note 2 - The period of time taken into account for the application of the permissible limit is the actual period corresponding to the length of service
Note 3 - Any space that has commercial production or maintenance activities (such as car service, car washes, etc.) and is not located in an industrial zone established by the PUG. The boundary of the functional space is the property boundary of this space according to the cadastral plan (including land)
Note 4 - The boundary of such premises shall be deemed to be the boundary of the space for the specific activity and not the boundary of the property to which the premises belong, which may be wider
Note 5 - The boundary of this space shall be deemed to be the boundary of the space exclusively designated as a parking space and not the boundary of the property to which the space belongs, which may be wider, and the permissible limit shall apply only to parking spaces serving large economic objectives (shopping complexes, office buildings, etc.) or which are similar to parking spaces serving such objectives and shall not apply to landscaped parking spaces along traffic arteries.




Table 73 Measured values of the A-weighted equivalent continuous A-weighted sound pressure level, LAeqT

	Sample code
	Test method
	UM
	Value obtained
	Limit values
admissible

	Zone 1
	SR 6161-1/2022; SR ISO
	
	53,5
	

	Zone 2
	
	
	48,9
	

	
	1996-1:2016; SR ISO
	dB(A)
	
	65

	Zone 3
	
	
	49,7
	

	
	1996-2:2018; PSL 28
	
	
	

	Zone 4
	
	
	44,3
	



As can be seen from the table above, at present, the background noise values in the monitored area are below the maximum permissible thresholds.

Sources of vibration and noise during construction
During the construction works, noise sources will be temporary in nature, generating local effects for a limited time. The physical pollution associated with the project at this stage is caused by noise and vibration generated by construction activities (vehicle and machinery engines, material handling, operation of earth-moving machinery used for site development, etc.).
The noise level regulated by STAS 10009/2017, "Urban acoustics, permissible noise level limits", is 65 dB(A) at the site boundary. According to the Order of the Ministry of Health No. 119/2014 for the approval of the Hygiene and Public Health Norms on the living environment of the population, the continuous equivalent weighted sound pressure level (AeqT), measured outside the dwelling according to the SR ISO 1996/2-08 standard, at 1.5 m height from the ground, shall not exceed 55 dB and the noise curve Cz 50. During the night (23:00 - 7:00), the continuous equivalent weighted sound pressure level shall not exceed 45 dB and the noise curve Cz 40.
In order to assess the level of impact generated by the proposed project, a noise source modeling was performed using the Sound Plan Essential 2.0 software application. A very likely scenario was taken into account, i.e., a scenario in which several noise sources operate simultaneously during the execution of the works, considering the following noise levels:
· 1 bulldozer 110 dB(A);
· 1 truck 105 dB(A);
· 1 compactor 100 dB(A);
· 1 crane 104 dB(A);
The sources of noise will be of temporary character, being represented by:
· construction operations, loading/unloading/ materials and equipment;
· operation of equipment and vehicles involved in construction/erection works;
· vehicular traffic necessary for carrying out the works.
Normally the construction works will take place during the period
between 08:00 and 18:00. But there are also operations that need to be carried out continuously, such as pouring concrete for foundations, which may also require night work.
The results of the modeling carried out with the SoundPLAN software show that, during the construction phase, the noise level generated by the project will not have a significant impact on the quality of living in the neighboring villages at the level of the nearest receptors, the operation of the equipment used in the modeling, generating a maximum noise level of about 39 dB. The noise generated by the construction activities is not able to change the current noise level induced mainly by the motor traffic in the area.

At the level of protected areas, the noise generated by construction activities may lead to an increase in the equivalent noise level of up to 100 dB(A) over a distance of a maximum of 50 m, which could lead to a disturbance of species (especially birds) during the works, but,  given the site area in a forested area this increase will be significantly reduced in the immediate vicinity of the project.
At the same time, taking into account the location of the works in relation to inhabited areas (the town of Băile Herculane), the noise value falls within the limits set by Order 119/2014.
Taking into account that the works carried out in the analyzed project will have a low contribution to the noise level generated in inhabited areas, we consider that no measures are necessary to reduce the noise level in relation to the settlements.
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Fig. 206 Noise dispersion in work zones
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Sources of vibration and noise during operation
There will be no additional sources of noise and vibration during the operation of the project compared to the current road traffic.

g) Inhabited areas - population

g.1.) Location of the project in relation to inhabited areas
The project interventions (works still to be executed) can be divided into 4 main areas:
· Zone 1 Lake Cornereva - located in the county of jud. Caraș-Severin, Cornereva administrative-territorial unit, in the vicinity of the village of Bogâltin, the nearest dwelling being more than 200 m from the body of the dam and more than 1.5 km from the dam's crest (the area where actual works are being carried out). According to the census carried out in 2021, the population of the municipality of Cornereva amounts to 2,707 inhabitants, dispersed in many villages and hamlets, some of them very isolated with scattered households, with long distances between them, among which we mention the villages: Arsuri, Bogâltin, Bojia, Borugi, Camena, Cireșel, Cornereva (residence), Costiș, Cozia, Cracu Mare, Cracu Teiului, Dobraia, Dolina, Gruni, Hora Mare, Hora Mică, Ineleț, Izvor, Lunca Florii, Lunca Zaicii, Mesteacăn, Negiudin, Obița, Pogara, Pogara de
Sus, Poiana Lungă, Prisăcina, Prislop, Prislop, Ruștin, Scărișoara, Strugasca, Studena, Sub Crâng, Sub Plai, Topla, Țațu, Zănogi, Zbegu, Zmogotin and Zoina.
· Zone 2 Bolvașnița I and Zone 3 Bolvașnița II both located in the county of Bolvașnița I and Bolvașnița II both located in the county of Bolvașnița II, jud. Caraş-Severin,. Mehadia, in the vicinity of the village of Bolvaşniţa Valley, the nearest dwelling being more than 1.2 km from the Bolvașnița II area. According to the census carried out in 2021, the  population  of  Mehadia  commune  amounted  to  3,512  inhabitants, concentrated in the 4 component villages: Globurău, Mehadia (residence), Plugova and Bolvaşniţa Valley.
-	Zone 4 Surge chamber - Herculane power structure - penstock - 110 kV station is located as follows:
a) Surge chamber on jud. Caraș-Severin, Mehadia, more than 1 km from Camping 7 Izvoare (in Băile Herculane);
b) Herculane power structure - penstock - 110 kV station on 110 kV on jud. Caraş-Severin, Băile Herculane, more than 900 m from Camping 7 Izvoare (in Băile Herculane).
SPEEH HIDROELECTRICA S.A.
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Fig. 207 Distance to dwellings - Cornereva Dam area
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Fig. 208 Distance to dwellings - Bolvașnița I and II area
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Fig. 209 Distance to dwellings - Băile Herculane area


g.2.) Description of inhabited areas in the project area

· [bookmark: _Hlk175863338]Băile Herculane Administrative-territorial unit
In the 2011 census, the population of Băile Herculane was 5008 people, out of which 2372 men and 2636 women. In terms of ethnicity, at the 2011 Population Census, the Romanian population was in the majority, accounting for 86.7% of the total population of 5008 people.
The evolution of the population in recent years shows that in 2011, compared to the year 2000, there are:
a decrease in the number of people from 6222 to 6019 in 2002 and 5008 in 2011;
· a slight aging tendency;
· a marked trend of people leaving the locality, both with their domicile and residence.
The birth rate fell to 6.72 and the death rate to 8.4. Relatively better indicators are maintained compared to the rest of the county regarding the aging of the population.
The labor situation on the local labor market is quite fluctuating. The most constant areas in terms of employed labor force are: agriculture, finance (financial, banking and insurance activities), as well as health and social security.
The agricultural and financial sectors are relatively poorly represented, with the maximum number of employees in agriculture being 48 in 2000 and 23 in 2010, and in the financial sector 31 in 2000 and 7 in 2010.
The most controversial situation is in the construction sector, where the number of people employed doubled from one year to the next between 2000 and 2003, followed by an equally aggressive decline. In the last three years, this sector has seen the most spectacular employment. The service sector is growing, mainly due to the emergence of new accommodation and catering establishments at resort level, which have had to hire staff on a permanent or fixed- term basis.
This increase in the number of employees has a beneficial economic and social effect as human resources without any employment prospects (women, young people, etc.) have the chance to develop a career in tourism.
Having spa and climatic resources of particular value and having an ancient tradition, dating back to Roman times, in the treatment of various diseases, an increasingly important part of the inhabitants of Băile Herculane and beyond, could contribute in the future to the sustainable use of these resources, as well as to the support and development of tourism.
Taking into account the real conditions in the Cerna Valley, tourism that absorbs seasonal labor force as needed. Given the locality's profile asabalneal-climatic resort, the following points are emphasized:
· the core labor-intensive activities are in the tertiary sector of non-polluting services;
· neither in the territory, nor in the locality there are no activities in the secondary sector
- manufacturing, etc;


· The works on the Cerna - Belareca hydro-energy system are not finalized and may still require more employees;
· the permanent population of the locality is sufficient in terms of the number of active persons (52%) to serve the locality if it is operating at full capacity in
peak season.
In conclusion, it is estimated that the population of Băile Herculane should stabilize around 6200 people, with a slight tendency to increase towards 6300 inhabitants, as the activity in the field of balneology and tourism is revitalized in order to meet the needs of diversified services in the future.

· Cornereva Administrative-territorial unit
The total stable population (according to statistical data) was 3.832 in 1992, and 3.770 following the 2002 census. The overall population movement is negative and tends to remain negative. The network of settlements consists of 40 villages and hamlets, of whichthevillage of Cornereva is the commune seat. In terms of size, the villages fall into the category of small settlements with less than 1,000 inhabitants.
The majority of the inhabitants are Romanian (98.28%). 1.72% of the population do not know their ethnicity. From the confessional point of view, the majority of the inhabitants are Orthodox (98.18%). For 1.72% of the population, the confessional affiliation is unknown.
The villages of the commune have a dispersed structure except for the villages of Cornereva and Bogâltin which are more compact.
The commune of Cornereva did not belong to the collectivized settlements before 1989, and there is no category of pensioners who receive a pension for having worked in agriculture. There is a small category of pensioners who have worked in the tertiary sector (teachers, professors, nurses, etc.), but they also have farms and are still working in agriculture. The current number of households is 1,031 and the number of dwellings is 1,258. In the commune of Cornereva it is not possible to clearly delimit the number of active population, eliminating pupils, students (who are small in number), pre-school children and
the very elderly.
In terms of the structure of the employed population by different forms of ownership, the majority of this category of population is employed in private forms of ownership: Agriculture and forestry; Wood processing; Tourism; Commerce; Local government; Education; Health and social work; and Other.

· Mehadia Administrative-territorial unit
According to the 2021 census, the population of Mehadia commune is 3,512
inhabitants, down from the previous census in 2011, when 4,128 inhabitants were registered. The majority of the inhabitants are Romanian (88.75%), and for 10.82% their ethnicity is unknown. From the confessional point of view, the majority of the inhabitants are Orthodox (87.27%), while for 11.16% their confessional affiliation is unknown.


Mehadia commune is located in the south-eastern part of Caraş-Severin county, 60 km from Caransebeş town and only 9 km from the spa resort of Băile Herculane, in the picturesque natural setting of the Timis-Cerna corridor.
In the commune there are: a stone quarry, a ballast quarry, deposits of coal, granite, degraded feldspar, uranium, red sandstone and even metallurgical sands. In Mehadia there are possibilities forraising livestock, provided that they can have high productivity to amortize the costs of care and maintenance. At the same time, the population of the commune works in areas such as: wood exploitation, wood processing, trade activities, transportation activities, service activities, agricultural activities and restaurants.
h) Material goods
The site area is identified as being quite rich in historical, cultural and archaeological features including cultural heritage features, so a detailed assessment of these features in the project area was required in the impact assessment, the conclusions of which are presented below:
Archaeological discoveries in the area of Bolvașnița valley, Bogâltin, Cornereva and Băile Herculane.

h.1.) BOLVAȘNIȚA VALLEY

The National Archaeological Record (RAN) lists 4 sites for the locality of Bolvaşniţa Valley.

1. The medieval necropolis of Bolvașniței Valley (National Archaeological Repertory  (cimec.ro))
The information in the RAN site sheet is as follows:
	Localization
	 
	Show on the map of Romania

	RAN Code
	 
	53318.01

	Name
	 
	Necropola medievală de la Bolvaşniţa Valley

	County
	 
	Caraş-Severin

	Administrative unit
	 
	Mehadia

	Locality
	 
	Bolvaşniţa Valley

	Category
	 
	Burial discovery

	Type
	 
	Necropolis

	Sheet last modification date
	 
	05.10.2009



The point is also registered in the List of Historical Monuments (LMI, LMI-CS.pdf (cultura.ro)), position 202, code CS-I-s-B-10852, necropolis, village Mehadia, com. Mehadia, "Bolvaşniţa Valley", 3 km north of the locality, near the Roman castrum (11th-13th century, early medieval).
This point is also recorded in S. A. Luca, Archaeology and History (II). Descoperiri din
Banat, Ed. Economică, Sibiu, 2005 (Arheologie și istorie II Descoperiri în Banat Localități Litera V (ulbsibiu.ro)), Arheologie și istorie II Descoperiri în Banat Localități Litera V

(ulbsibiu.ro), nr. 627, Bolvașnița Valley, nr. 3: "Vestigii medievale. a. At about 3 km from
Mehadia, during the archaeological excavations at the Roman fortress, a medieval cemetery was identified".
[image: D:\ARANJATE FINAL\2024 STUDII SI PREZENTARI\STUDII ARHEOLOGICE HIDROCENTRALE\HERCULANE FIGURI FINAL\Fig 1.jpg]The same point is also recorded in the work of S. A. Luca, Archaeological discoveries in the Romanian Banat. Repertoriu, Sibiu, 2006, p. 263, no. 3, a. "Vestigii medievale. a) At about 3 km from Mehadia, during archaeological excavations at the Roman surge chamber, a medieval cemetery was identified. Bibliography: Țeicu 1993, p. 238". In the RAN database the point is marked with the symbol corresponding to an archaeological site without exact location (Fig. 210).
         Fig. 210 Location of the medieval necropolis in the Bolvașnița Valley


2. The Eneolithic settlement of Bolvașnița Valley - Ungurului Spring (National  Archaeological Repertory (cimec.ro))

The information in the RAN site file is as follows (Repertoriul Arhetoriul Arheologic  Național (cimec.ro)):
	[bookmark: _Hlk173311351]Localization
	 
	Show on map of Romania

	RAN Code
	 
	53318.02

	Name
	 
	The Eneolithic settlement of Bolvașnița Valley – Izvorul Ungurului 

	County
	 
	Caraş-Severin

	Administrative unit
	 
	Mehadia

	Locality
	 
	Bolvaşniţa Valley

	Point
	 
	Izvorul Ungurului

	Location
	 
	Before entering the locality, about 350- 400 m from the bridge over the Bolvașnița river and about 100 m west of the spring

	Hydrographic location - name
	 
	Bolvaşniţa

	Hydrographic location - type
	 
	River

	Category
	 
	Housing

	Type
	 
	Settlement

	Sheet last modification date
	 
	15.02.2012



This point is also recorded in S. A. Luca, Archaeology and History (II). Descoperiri din Banat, Ed. Economică, Sibiu, 2005 (Arheologie și istorie II Descoperiri în Banat Localități Litera V (ulbsibiu.ro)), Arheologie și istorie II Descoperiri în Banat Localități Litera V (ulbsibiu.ro), no. 627, Bolvașnița Valley, no. 1.
The same point is also recorded in the work of S. A. Luca, Archaeological discoveries in
the Romanian Banat. Repertoriu, Sibiu, 2006, p. 263, nr. 1, a. "1. Prehistoric remains. a) Izvorul Ungurului Point. Before the entrance to the locality, about 350-400 m from the bridge over the Bolvașnița river and about 100 m west of the spring, Eneolithic pottery was discovered."
In the RAN database the point is marked with the symbol of an archaeological site
without exact location (Fig. 211).
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Fig. 211 Location of the Eneolithic settlement at Bolvașnița Valley – Izvorul Ungurului


3. The Hallstattian settlement of the Bolvașnița Valley - Meadow

The information in the RAN site file is as follows (Repertoriul Arheologic Național  (cimec.ro)):

	Localization
	 
	Show on map of Romania

	RAN Code
	 
	53318.03

	Name
	 
	Hallstattian settlement of the Bolvașnița Valley - Meadow

	County
	 
	Caraş-Severin

	Administrative unit
	 
	Mehadia

	Locality
	 
	Bolvaşniţa Valley

	Point
	 
	Meadow

	Located
	 
	In the immediate vicinity of the intersection of the road to the Bolvașnița Valley with the European highway

	Category
	 
	Housing

	Type
	 
	Settlement

	Sheet last modification date
	 
	15.02.2012



This point is also recorded in S. A. Luca, Archaeology and History (II). Descoperiri din Banat, Ed. Economică, Sibiu, 2005 (Arheologie și istorie II Descoperiri în Banat Localități Litera V (ulbsibiu.ro)), Arheologie și istorie II Descoperiri în Banat Localități Litera V (ulbsibiu.ro), no. 627, Bolvaşniţa Valley, nr. 1 b.
The same point is also recorded in the work of S. A. Luca, Descoperiri arheologice din
Banatul Banatul românesc. Repertoriu, Sibiu, 2006, p. 263, no. 1, b. "1. b). Luncă Point. The area of archaeological interest is located in the immediate vicinity of the intersection of the road to the Bolvașnița Valley with the European highway. The archaeological materials discovered belong to the Early Iron Age.
In the RAN database the point is marked with the symbol corresponding to an
archaeological site without exact location (Fig. 212).
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Fig. 212 Location of the Hallastattian settlement at Bolvașnița Valley - Lunca.



4. The medieval necropolis of Bolvașnița Valley (National Archaeological Repertory (cimec.ro))

	Localization
	 
	Show on map of Romania

	RAN Code
	 
	53318.04

	Name
	 
	The medieval necropolis of Bolvașnița Valley

	County
	 
	Caraş-Severin

	Administrative unit
	 
	Mehadia

	Locality
	 
	Bolvaşniţa Valley

	Located
	 
	About 3 km from Mehadia

	Category
	 
	Burial discovery

	Type
	 
	Necropolis

	Sheet last modification date
	 
	15.02.2012



This point is also recorded in S. A. Luca, Archaeology and History (II). Descoperiri din Banat, Ed. Economică, Sibiu, 2005 (Arheologie și istorie II Descoperiri în Banat Localități Litera V (ulbsibiu.ro)), Arheologie și istorie II Descoperiri în Banat Localități Litera V (ulbsibiu.ro), no. 627, Bolvașnița Valley, no. 3.
The same point is also recorded in the work of S. A. Luca, Descoperiri arheologice din
Banatul Banatul românesc. Repertoriu, Sibiu, 2006, p. 263, no. 1, b. "1. b). Luncă Point. The area of archaeological interest is located in the immediate vicinity of the intersection of the road to the Bolvașnița Valley with the European highway. The archaeological materials discovered belong to the Early Iron Age.
In the RAN database the point is marked with the symbol corresponding to an
archaeological site without exact location (Fig. 213).
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Fig. 213 Location of the medieval necropolis of the Bolvașnița Valley



h.2.) BOGÂLTIN

The National Archaeological Register (RAN) records 2 archaeological sites in Bogâltin.
1. Coțofeni settlement from Bogâltin - Gogâltan Peak
The information in the RAN site file is as follows (Repertoriul Arhetoriul Arheologic  Național (cimec.ro)):

	Localization
	 
	Show on map of Romania

	RAN Code
	 
	52197.01

	Name
	 
	Settlement Coțofeni from Bogâltin - Gogâltan Peak

	Country
	 
	Caraş-Severin

	Administrative unit
	 
	Cornereva

	Locality
	 
	Bogâltin

	Point
	
	Bogâltin Peak

	Located
	 
	Above the road Băile Herculane - Baia de Aramă, km.14.

	Hydrographic location - name
	
	Drăstănic

	Category
	 
	Housing

	Type
	 
	Cave settlement

	Date of discovery
	
	1981

	Sheet last modification date
	 
	05.01.2021


This point is also recorded in S. A. Luca, Archaeology and History (II). Descoperiri din Banat, Ed. Economică, Sibiu, Sibiu, 2005 (Arheologie și istorie II Descoperiri în Banat Localități Litera V (ulbsibiu.ro)), Arheologie și istorie II Descoperiri în Banat Localități Litera V (ulbsibiu.ro), no. 59, Bogâltin, no. 2, p. a.
The same point is also recorded in the work of S. A. Luca, Archaeological discoveries in
the Romanian Banat. Repertoriu, Sibiu, 2006, p. 45, no. 59, p. 2a: "Vestigii preistorice. a) Punctul Vârful Gogâltan. On the summit of the mountain there is a Coțofeni settlement, third phase. TP 105PT Luca 2004, p. 36; 2004a, p. 34; 2005, p. 46. Bibliography: Petrescu 1999-
2000, p. 130-131;
2001, p. 41."
Information about the archaeological discovery at this point also appears in the following studies:
· S. M. Petrescu, Cercetări arheologice în Valea Cernei (IV), in Sargetia, XXVIII- XXIX, 1,	1999-2000,	p.	129-148	(Archaeological	 in	Valea		Cernei		(IV) |	
(anuarulsargetia.ro)). Here the author publishes a sketch with the localization of some surveyed points along the Cerna valley (Fig. 5, source Petrescu 1999-2000, p. 147, pl. XVII).
· S. M. Petrescu, Locuirea umană a peșterilor din Banat până în epoca romană, BHAB,

XXVII, Timișoara, 2000.
· M. S. Petrescu, O. Popescu, Cercetări de arheologie speologică în Valea Cernei (I), in Banatica, 1990, p. 59-80.

· S. M. Petrescu, Bogâltin, com. Cornereva, jud. Caraş-Severin. Point: Gogâltan peak, in CCA, campania 2000, Suceava, 2001, p. 41.
In this archaeological report the author states (cronica-cercetarilor-arheologice- campania_2000.pdf (biblioteca-digitala.ro), p. 41, nr. 24: "24. Bogâltin, com. Cornereva, jud. Caraş-Severin Point: Gogâltan Peak Site code: 52197.01 Collective: Sorin Marius Petrescu
(MJERG Caransebeș). On the national road Băile Herculane - Baia de Aramă, at km. 14, the Cerna Valley is crossed on the right bank by a massive limestone cliff with a relative altitude of approx. 250 m, called by the locals Vârful Gogâltan or Vârful Benghii.
During a survey carried out in 1993, some ceramic fragments belonging to the Coțofeni culture, phase III, were collected from the treasure hunters' pits on the summit of the massif. The research carried out in the year 2000 consisted in tracing a 2 x 4 m box, oriented N - S on the plateau in an area with many large slabs and limestone blocks delimiting an enclosure with a diameter of ca. 12 - 16 m. The stratigraphy is as follows: between 0 and -0.15 m topsoil with a lot of small clastic material; between -0.15 and -0.3 m prehistoric habitation mixed with clastic material; from -0.3 m onwards rock and sterile. At least some of the limestone slabs and blocks were deliberately arranged to delineate the inhabited area. The pottery is fragmentary and belongs to the usual and semi-fine species, being red, yellowish and shades of brown.
Furchenstich'' ornaments are used, short parallel oblique lines in the form of "fish skeletons", triangular impressions, "checkerboard'' motifs, "ice flowers" and honeycombed strands. At a depth of -0.25 m a Gresten-type Liassic sandstone polisher was also discovered at a depth of -0.25 m, the source of which is ca. 2 km Prisăcinei gorge. In terms of the paste and the ornamental motifs, the pottery belongs to the end of the 3rd phase of the Coțofeni culture. We consider the habitation on the plateau to be a warm-season settlement, the cold season being spent in at least two nearby cozy caves in winter with already documented contemporary habitation: the Hoţilor Cave - Gogâltan and the Cave of the Sheep. Future research we believe will provide new evidence in this regard."
In the RAN database the point is marked with the symbol of an archaeological site without
exact location (Fig. 214).
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Fig. 214 Location of Coțofeni Settlement from Bogâltin - Gogâltan Peak
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Fig. 215 Location of archaeological features Cernei valley


2. Funerary discoveries at Bogâltin - Gogâltan Cave

The information in the RAN site file is as follows (Repertoriul Arhetoriul Arheologic  Național (cimec.ro)):

	Localization
	 
	Show on map of Romania

	RAN Code
	 
	52197.02

	Name
	 
	Funerary discoveries at Bogâltin - Gogâltan Cave''


	County
	 
	Caraş-Severin

	Administrative unit
	 
	Cornereva

	Locality
	 
	Bogâltin

	Point
	 
	Gogâltan Cave

	Category
	 
	Burial Discovery

	Type
	 
	Necropolis

	Sheet last modification date
	 
	16.10.2009



This point is also recorded in S. A. Luca, Archaeology and History (II). Descoperiri din Banat, Ed. Economică, Sibiu, Sibiu, 2005 (Arheologie și istorie II Descoperiri în Banat Localități Litera V (ulbsibiu.ro)), Arheologie și istorie II Descoperiri în Banat Localități Litera V (ulbsibiu.ro), no. 59, Bogâltin, no. 2, p. a.
The same point is also recorded in the work of S. A. Luca, Archaeological discoveries in
the Romanian Banat. Repertoriu, Sibiu, 2006, p. 45, nr. 59, p. 2a: "Vestigii preistorice. a) Punctul Vârful Gogâltan.















h.3.) CORNEREVA
The National Archaeological Register (RAN) registers 4 archaeological sites in Cornereva.
1. Coțofeni from Cornereva - Piatra Ilișovei settlement
The information in the RAN site file is as follows (Repertoriul Arhetoriul Arheologic  Național (cimec.ro)):

	Localization
	 
	Show on the map of Romania

	RAN Code
	 
	52179.01

	LHM Code (List of Historic Monuments)
	
	CS-I-s-B-10813

	Name
	 
	Coțofeni from Cornereva - Piatra Ilișovei settlement

	County
	 
	Caraş-Severin

	Administrative unit
	 
	Cornereva

	Locality
	 
	Cornereva

	Point
	 
	Piatra Ilișovei

	Location
	
	3 km N of the village, on Cerna mountain; peak near "Stâna lui Grecu"

	Category
	 
	Housing

	Type
	 
	Settlement

	Sheet last modification date
	 
	10.12.2024


In LMI 2015 jud. Caraş-Severin the find is registered under no. 90, code CS-I-s-B- 10813 and mention 3 km N of the village, on Cerna mountain; peak near "Stâna lui Grecu" (Early Bronze Age, Coțofeni culture). The point is not precisely localized in the RAN (Fig. 216) (National Archaeological Repertory (cimec.ro)).
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Fig. 216 Location of the Coțofeni settlement from Cornereva - Piatra Ilișoavei


2. Cornereva Babot Cave

The information in the RAN site file is as follows (Repertoriul Arhetoriul Arheologic  Național (cimec.ro)):

	Localization
	 
	Show on the map of Romania

	RAN Code
	 
	52179.02

	Name
	 
	Cornereva Babot Cave

	County
	 
	Caraş-Severin

	Administrative unit
	 
	Cornereva

	Locality
	 
	Cornereva

	Location
	
	The cave is located in the Bela Reca river karst

	Hydrograph - type
	
	River

	Hydrograph - name
	
	Bela Reca

	Category
	 
	Housing

	Type
	 
	Cave settlement

	Sheet last modification date
	 
	16.10.2009



This point is also recorded in S. A. Luca, Archaeology and History (II). Descoperiri din Banat, Ed. Economică, Sibiu, 2005 (Archaeology and History II Discoveries in Banat localities letter C (ulbsibiu.ro), no. 158, Cornereva, no. 1, p. a.
The same point is also recorded in the work of S. A. Luca, Archaeological discoveries in the Romanian Banat. Repertoriu, Sibiu, 2006, p. 76, no. 158, item 1a: "1. Caves with traces of habitation. a) Bobot Cave. The cave is located in the Bela Reca river karst. The pottery found belongs to the Coțofeni culture. Bibliography: Rogozea 1987, p. 358-359; Petrescu 2000a, p.
21; 2004, p. 16; Boroneanț 2000, p. 29."
The point is not precisely localized in the RAN (Fig. 217) (Cartographic Server for National Cultural Heritage (cimec.ro)).
Details about this cave also appear in Boroneanț, Vasile, Arheologia peșterilor peșterilor și minelor din România, Bucharest, 2000, p. 29: "Peștera Bobot Jud. Caraş-Severin, village - commune of Cornereva. Location: Almasului Mountains, Bela Reca Valley karst. It is a
natural cave occasionally inhabited by man. Surface investigations have revealed material
from the Bronze Age transition period. Research, under the supervision of the museums of Reșița and Caransebeș, is ongoing. Dating: Neolithic to Bronze Age transition period. Petru Rogozeam Cercetări arheologice în endocarstul din sud-vestul României, in Banatica 9, 1987, p 355-361; Cristian Goran, Catalogul sistemtic al Peșterilor din România, 1981, Bucharest. 1982. 2144 / 2".
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Fig. 217 Location of the Cornereva Coil Coilfish


3. Peștera din Dealul Ierişorii de la Cornereva 

The information in the RAN site file is as follows (Repertoriul Arhetoriul Arheologic  Național (cimec.ro)):
	Localization
	 
	Show on the map of Romania

	RAN Code
	 
	52179.03

	Name
	 
	Peştera din Dealul Ierişorii de la Cornereva

	County
	 
	Caraş-Severin

	Administrative unit
	 
	Cornereva

	Locality
	 
	Cornereva

	Location
	
	The cave is located in the Bela Reca river karst

	Hydrograph - type
	
	River

	Hydrograph - name
	
	Bela Reca

	Category
	 
	Housing

	Type
	 
	Cave settlement

	Sheet last modification date
	 
	16.10.2009



This point is also recorded in S. A. Luca, Archaeology and History (II). Descoperiri din Banat, Ed. Economică, Sibiu, 2005 (Archaeology and History II Discoveries in Banat localities letter C (ulbsibiu.ro), no. 158, Cornereva, no. 1, p. b.
The same point is also recorded in the work of S. A. Luca, Archaeological discoveries in the Romanian Banat. Repertoriu, Sibiu, 2006, p. 76, no. 158, item 1b: "b) The cave on the Ierișorii Hill. The cave is located in the Bela Reca river karst. The discovered pottery belongs
to the Coțofeni culture.
Details about this cave appear in the work of Boroneanț, Vasile, Arheologia peșterilor și minelor din România, Bucharest, 2000, p. 29: "Peștera din Dealul lerișorii (Peștera Comereva) Jud. Caraș-Severin, village- commune of Cornereva. Location: Almașului Mountains, Bela Reca Valley karst.
Dating the transition period from Neolithic to Bronze Age. 1. Dumitru Berciu, Catalogul
Muzeul arheologic dm Turnu Severin. Materiale 1, 1953, p 590, 649. 2. R. Petrovszky, Contribuții la repertoriul arheologicul al localităților județul Caraș-Severin din paleolitic până în secolul al V-lea a Hr. in Banatica 3, 1975, p. 372; 3. Cristian Goran, Systematic Catalog of Caves in Romania, 1981, Bucharest. 1982. 2133 / 11 or 12."
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Fig. 218 The location of the fishpond on the Jericho Hill at Cornereva.


4. Peștera Oilor – Bobot de la Cornereva 

The information in the RAN site file is as follows (Repertoriul Arhetoriul Arheologic  Național (cimec.ro)):

	Localization
	 
	Show on map of Romania

	RAN Code
	 
	52179.04

	Name
	 
	Peştera Oilor - Bobot de la Cornereva

	County
	 
	Caraş-Severin

	Administrative unit
	 
	Cornereva

	Locality
	 
	Cornereva

	Category
	 
	Housing

	Type
	 
	Cave settlement

	Sheet last modification date
	 
	16.10.2009



This point is also recorded in S. A. Luca, Archaeology and History (II). Descoperiri din Banat, Ed. Economică, Sibiu, 2005 (Archaeology and History II Discoveries in Banat localities letter C (ulbsibiu.ro), no. 158, Cornereva, no. 1, p. c.
The same point is also recorded in the work of S. A. Luca, Archaeological discoveries in the Romanian Banat. Repertoriu, Sibiu, 2006, p. 76, nr. 158, point 1c: "c) Peștera Oilor - Bobot. From here come undatable glass and a flint attributed to the Aurignacian. Bibliography: Petrescu 2000a, p. 31."
The point is not precisely localized in the RAN (Fig. 219) (Cartographic Server for
National Cultural Heritage (cimec.ro)).
Details about this cave appear in the work of Boroneanț, Vasile, Arheologia peșterilor și minelor din România, București, 2000, p. 33: "Peștera 2143/a (Peștera Oilor de la Bobot) Jud. Caraș-Sevenn, village Ineleț. commune Comereva. Location: Cernei Mountains, Cernei Valley karst, Cheile Bobotului UI 150 - 200 m from km 17 towards Godeanu 26 km from
Băile Herculane.
The cave is partially collapsed, with two entrances one facing east and the other northwest. In 1980, a 0.50 x 0.60 x 0.40 m (0.50 x 0.60 x 0.40 m) borehole was drilled to the left of the east entrance by
R. Petrovszky, Octavian Popescu and Petru Rogozea and modern pottery and a flint from the Upper Paleolithic (possibly). Further research is needed. The materials are at the County Museum of Ethnography and of the Border Regiment in Caransebeș, under inventory no. 11707. Dating Upper Palaeolithic, modern era. 1. R. Petrovszky, Octavian Popescu, Petru Rogozea, Peș-Severin County Caves, Archaeological Research 2, Banatica 6, 1981. 2. Cristian Goran, Systematic Catalog of Caves in Romania, 1981, Bucharest,
1982, 2143 / 2.
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Fig. 219 Location of the Sheep Cave - Cornereva Coil


h.4.) BĂILE HERCULANE 

1. Archaeological site of Băile Herculane - Peștera Hoților

The information in the RAN site file is as follows (Repertoriul Arhetoriul Arheologic  Național (cimec.ro)):

	Localization
	 
	Show on map of Romania

	RAN Code
	 
	50932.04

	LHM Code (List of Historic Monuments)
	
	CS-I-s-B-10772

	Name
	 
	Archaeological site of Băile Herculane - Peştera Hoţilor


	County
	 
	Caraş-Severin

	Administrative unit
	 
	Băile Herculane

	Locality
	 
	Băile Herculane

	Point
	
	Peştera Hoţilor

	Location
	
	It flows down the right slope of Cerna, behind the Roman Hotel, 500 m N of the village

	Hidrographic location - name
	
	Cerna

	Category
	 
	Housing

	Type
	 
	Settlement

	Date of discovery
	
	1872

	Sheet last modification date
	 
	10.12.2014


The point is also recorded in the work of S. A. Luca, Archaeological discoveries in the Romanian Banat. Repertoriu, Sibiu, 2006, p. 28-29: "1. Caves with traces of inhabitation. b) The Hoţilor Cave or the Hoţilor Hole. The cave is located about 500 m north of the spa resort of Băile Herculane, on the right side of the Cerna river, at an absolute altitude of 257 m and 50 m above the water line. The cave faces south and south-east, is not humid and has an almost constant temperature. The first archaeological excavations were carried out in 1872. New excavations in this cave began in 1954. The 1954-1955 excavations were directed by
C.S. Nicolăescu-Plopșor. Other excavations were carried out in 1967, 1968- 1971 and the 90s. The discovered traces belong to the Mousterian, Upper Paleolithic, Epipaleolithic and Neolithic (?), Eneolithic (10 deposits in three stages: Eneolithic, Herculane I-III and Coțofeni), Hallstattat, Dacian-Roman and Medieval.
The point is not precisely localized in the RAN (Fig. 220) (Cartographic Server for National Cultural Heritage (cimec.ro)).
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Fig. 220 Location of the archaeological site of Băile Herculane - Peștera Hoților


The best localization of this point appears in the study by R. Petrovszki, Șt. Cadariu, Asezări ale culturii Coțofeni în judeșul Caraș-Severin, in Banatica 5, 1979, p. 43, (fig. 221).
It is interesting that in the study signed by Zoia Kalmar, Cl. Bagozki, Gh, Lazarovici, ento-
archaeological research and surveys in the Banat Mountains (1986), in Banatica, 1987 it is mentioned (p. 68):"3) Systematic survey of large areas of the area, of terraces or promontories suitable for Coțofeni settlements on both sides of the mountain and of low areas in the vicinity of the mountain have shown that the closest lasting multi-storey settlement of the phase III of the Coțofeni culture would be the one at Băile Herculane - Grota Hoților 12."
The cave is also described in detail in the study by R. Petrovski, Contributions to the archaeological repertory of the localities of Caraş-Severin County from the Paleolithic to the 5th century BC, in Banatica 2, 1973, p. 385-395. On p. 386-387b it is stated: "1. - "Peștera
Hoților'' - is situated about 500 m N of the locality, on the right side of the Cerna river, 50 m above the water level (an absolute altitude of 257 m). The cave has three entrances leading into three galleries linked by a corridor (the only accessible entrance is the middle one). It is dry and has an average, constant temperature, which has allowed long habitation.
The first archaeological research was carried out in 1872 by a group of Hungarian doctors and naturalists. Fragments of hand- and wheel-made pottery were found. Subsequent isolated finds, the 1904 reconnaissance by Augustin Solymosi and the 1916 excavations by O. Kadic proved the existence of a settlement with Neolithic pottery and Early Iron Age bitronconical vessels under the guano layer. A survey carried out in 1927 by a team from the Regional Museum of Oltenia led to the discovery of Geto-Dacian and Feudal-Timpanic pottery. Research in 1954 by a team from the Academy of the R.P.R.R. found that the current layer of black, glossy earth is very rich in traces of material culture and osteological remains from the Neolithic (Tisa, Gumelnița cultures) and transitional (Coțofeni culture) periods.
Paleolithic and Mesolithic habitation was also observed in the lower strata (traces of Mousterian habitation). The excavations continued in the years 1955, 1960-61, 1965-69, being conducted by the "Iron Gates" Research Group of the Institute of Archaeology of the Academy of the R.P.R.R. in collaboration with the Lugoj Museum. From the stratigraphic succession it can be concluded that the cave was formed in the Ri.ss-Wilrm interglaciation. The first layer (the Wilrm I-II interstadial and the beginning of the Wilrm II stage) is completely sterile from an archaeological and faunal point of view. Late Musteiian quartz pieces were found in the Wilrm II layer. Above the Wilrn III stage, epipalaeolithic microlite glass veins were found.
Remains of material culture, belonging to the Early Neolithic were not found, but the Middle Neolithic is represented by the Vinea and Tisa II cultures. The Late Neolithic phase is represented by the Sălcuța III (2 levels) and Sălcuța IV (8 levels, in which foreign elements
such as Bodrogkeresztur and Furchenstiah also occur). The Coțofeni culture strata (4 stages in which Furchoostich, KostoLac and Vucedol elements are also present) show that the cave was inhabited in the following period, the transition period from the Neolithic to the Bronze Age. More poorly represented is the Bronze Age, present only through elements of the Verbicioara (III) culture. Late Hallstattite, Dacian, Roman and early feudal pottery appears sporadically.
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Fig. 221 Location of Peștera Gaura Ungurului and Peștera Hoţilor 


2. Early Bronze Age settlement at Băile Herculane - Tatarczy Cave

The information in the RAN site file is as follows (Repertoriul Arhetoriul Arheologic  Național (cimec.ro)):

	Localization
	 
	Afişează pe harta României

	RAN Code
	 
	50932.03

	LHM Code (List of Historic Monuments)
	
	CS-I-s-B-10773

	Name
	 
	Early Bronze Age settlement at Băile Herculane - Tatarczy Cave

	County
	 
	Caraş-Severin

	Administrative unit
	 
	Băile Herculane

	Locality
	 
	Băile Herculane

	Point
	
	Tatarczy Cave

	Location
	
	4 km NE of the Pecinisca neighborhood, in the Domogled reserve

	Category
	 
	Housing

	Type
	 
	Settlement

	Sheet last modification date
	 
	10.12.2014


The point is not precisely localized in the RAN (Fig. 222) (Cartographic Server for  National Cultural Heritage (cimec.ro)).
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Fig. 222 Location - Early Bronze Age settlement at Băile Herculane


3. The early medieval settlement of Băile Herculane - Săliște

The information in the RAN site file is as follows (Repertoriul Arhetoriul Arheologic  Național (cimec.ro)):

	Localization
	 
	Show on map of Romania

	RAN Code
	 
	50932.05

	LHM Code (List of Historic Monuments)
	
	CS-I-s-B-10774

	Name
	 
	The early medieval settlement of Băile Herculane - Săliște

	County
	 
	Caraş-Severin

	Administrative unit
	 
	Băile Herculane

	Locality
	 
	Băile Herculane

	Point
	
	Sălişte

	Location
	
	In the built-up area of Pecinişca neighborhood

	Category
	 
	Housing

	Type
	 
	Settlement

	Sheet last modification date
	 
	10.12.2014



The point is not precisely localized in the RAN (Fig. 223) (Cartographic Server for  National Cultural Heritage (cimec.ro)).
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Fig. 223 Location Early medieval settlement of Băile Herculane - Saliște


4. Roman archaeological site of Băile Herculane - Casino area, Central Park

The information in the RAN site file is as follows (Repertoriul Arhetoriul Arheologic  Național (cimec.ro)):

	Localization
	 
	Show on map of Romania

	RAN Code
	 
	50932.01

	LHM Code (List of Historic Monuments)
	
	CS-I-s-B-10771

	Name
	 
	Roman archaeological site of Băile Herculane - Casino area, Central Park


	County
	 
	Caraş-Severin

	Administrative unit
	 
	Băile Herculane

	Locality
	 
	Băile Herculane

	Point
	
	Casino area, Central Park

	Location
	
	Area between Hotel Cerna, Central Park and Hotel Roman

	Hydrographic location - name
	
	Cerna

	Category
	
	Housing; burial discovery

	Type
	 
	Settlement; necropolis

	Sheet last modification date
	 
	10.12.2014



Table nr. 74 Dating of the archaeological site Băile Herculane - Casino area, Central Park

	Category/ Type
	Age (Dating)
	Culture/ Faza
cultural
	LMI Code

	Sanctuary
	Roman era (sec. II
- III)
	Roman
	CS-I-m-B-10771.02

	Amphitheater
	Roman era (sec. II
- III)
	Roman
	CS-I-m-B-10771.01

	Necropolis
	Roman times (sec. II
- III)
	Roman
	CS-I-m-B-10771.03



Parts of some basins were also discovered: as a result of the project "Rehabilitation and extension of the water supply pipelines, distribution networks and sewage networks in Caransebeș and Băile Herculane", the staff of the County Museum of Ethnography and the
Caransebeș Border Regiment conducted a preventive archaeological survey on Cerna Street in the town of Băile Herculane, on the east bank of the Cerna River. The research revealed the existence of four basins (pools) dating back to the Roman era, made of limestone mortared with mortar, local and native rock, in some cases insulated on the inside with plaster. Within the basins (in particular at the bottom of pool 1), a wealth of pottery, osteological material, special material (a hairpin, a hairpin, a hairpin, a coin issued by Commodus), bricks and Roman tegulae were found.
One tegul had a fragmentary stamp: DE, the stamp of the Cohors III Delmatarum troop stationed at Mehadia." Traces of an early medieval settlement were also discovered: "An archaeological complex belonging to the Dridu culture was discovered, identified to the north of the four Roman basins. The archaeological complexes were investigated on the western half, only this area being affected by the replacement of the city's sewage pipes. At the northern end of the surveyed area, the floor overlying the basins, formed of gravel and sand, was destroyed by later complex, probably a curb with a hearth. Reused Roman brick and stone were also used in the construction of the hearth. On the basis of the pottery inside the complex we can date this dwelling to the Dridu period."
The point is not precisely localized in the RAN (Fig. 224) (Cartographic Server for National Cultural Heritage (cimec.ro).
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Fig. 224 Location of the Roman archaeological site of Băile Herculane - Area
Casino, Central Park

5. Hallstattian settlement at Băile Herculane - Gura Ungurului

The information in the RAN site file is as follows (Repertoriul Arhetoriul Arheologic  Național (cimec.ro)):

	Localization
	 
	Show on map of Romania

	RAN Code
	 
	50932.02

	LHM Code (List of Historic Monuments)
	
	CS-I-s-B-10775

	Name
	 
	Hallstattian settlement at Băile Herculane - Gura Ungurului


	County
	 
	Caraş-Severin

	Administrative unit
	 
	Băile Herculane

	Locality
	 
	Băile Herculane

	Point
	
	Gura Ungurului

	Location
	
	Cave, in Pecinișca neighborhood

	Category
	 
	Housing

	Type
	 
	Settlement

	Sheet last modification date
	 
	10.12.2014


The point is not precisely localized in the RAN (Fig. 225) (Cartographic Server for  National Cultural Heritage (cimec.ro).
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Fig. 225 Location of the Hallstattian settlement at Băile Herculane - Gura Ungurului


6. Coțofeni settlement at Băile Herculane - Cave no. 1

The information in the RAN site file is as follows (Repertoriul Arhetoriul Arheologic  Național (cimec.ro)):

	Localization
	 
	Show on map of Romania

	RAN Code
	 
	50932.11

	Name
	 
	Coțofeni settlement at Băile Herculane - Cave no. 1

	County
	 
	Caraş-Severin

	Administrative unit
	 
	Băile Herculane

	Locality
	 
	Băile Herculane

	Point
	
	Cave no. 1

	Location
	
	On the left slope of the Cerna Valley, at the base of a 150-170 m rock wall, to the left of the hydroelectric plant (km 9)

	Hydrographic location – name
	
	Cerna

	Hydrographic location - type
	
	River

	Category
	 
	Housing

	Type
	 
	Cave settlement

	Sheet last modification date
	 
	06.10.2009



The point is not precisely localized in the RAN (Fig. 226) Cartographic Server for National  Cultural Heritage (cimec.ro).
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Fig. 226 Location - Coțofeni settlement at Băile Herculane - Cave no. 1


7. Băile Herculane mining settlement - Cariera de şist argilos Râpa

The information in the RAN site file is as follows (Repertoriul Arhetoriul Arheologic  Național (cimec.ro)):

	Localization
	 
	Show on map of Romania

	RAN Code
	 
	50932.23

	Name
	 
	Băile Herculane mining settlement - Cariera de şist argilos Râpa

	County
	 
	Caraş-Severin

	Administrative unit
	 
	Băile Herculane

	Locality
	 
	Băile Herculane

	Point
	
	Cariera de şist argilos Râpa

	Category
	 
	Resource exploitation

	Type
	 
	Quarry

	Sheet last modification date
	 
	06.10.2009


The point is not precisely localized in the RAN (Fig. 227) Cartographic Server for National  Cultural Heritage (cimec.ro)
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Fig. 227 Location - Băile Herculane mining settlement - Cariera de şist argilos Râpa

8. Possible habitation in Băile Herculane - Cave no. 5 from Drăstănic

The information in the RAN site file is as follows (National Archaeological Repertory  (cimec.ro):

	Localization
	 
	Show on map of Romania

	RAN Code
	 
	50932.18

	Name
	 
	Possible habitation in Băile Herculane - Cave no. 5 from Drăstănic

	County
	 
	Caraş-Severin

	Administrative unit
	 
	Băile Herculane

	Locality
	 
	Băile Herculane

	Point
	
	Cave no. 5 from Drăstănic

	Category
	 
	Housing

	Type
	 
	Cave settlement

	Sheet last modification date
	 
	02.06.2009



The point is not precisely localized in the RAN (Fig. 228) Cartographic Server for National  Cultural Heritage (cimec.ro)
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Fig. 228 Location (possible habitation) Drastanic Cave no. 5


9. The Neolithic settlement of Băile Herculane - Iorgovan's Cave

The information in the RAN site file is as follows (National Archaeological Repertory  (cimec.ro):

	Localization
	 
	Show on map of Romania

	RAN Code
	 
	50932.09

	Name
	 
	The Neolithic settlement of Băile Herculane - Iorgovan's Cave

	County
	 
	Caraş-Severin

	Administrative unit
	 
	Băile Herculane

	Locality
	 
	Băile Herculane

	Point
	
	Iorgovan's Cave

	Location
	
	On the slope on the left side of the Cerna Valley, between the Jiului and Bidini Valleys

	Hydrograhic location - name
	
	Cerna

	Hydrograhic location - type
	
	River

	Category
	 
	Housing

	Type
	 
	Cave settlement

	Sheet last modification date
	 
	02.06.2009


The point is not precisely localized in the RAN (Fig. 229) Cartographic Server for National  Cultural Heritage (cimec.ro)
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Fig. 229 Location - Neolithic settlement at Băile Herculane - Iorgovan's Cave


10. Coțofeni settlement at Băile Herculane - Cave no. 3

The information in the RAN site file is as follows (National Archaeological Repertory  (cimec.ro):

	Localization
	 
	Show on map of Romania

	RAN Code
	 
	50932.12

	Name
	 
	Coțofeni settlement at Băile Herculane - Cave no. 3


	County
	 
	Caraş-Severin

	Administrative unit
	 
	Băile Herculane

	Locality
	 
	Băile Herculane

	Point
	
	Cave no. 3

	Location
	
	It is located 35-45 m to the right and below Cave no.  1

	Category
	 
	Housing

	Type
	 
	Cave settlement

	Sheet last modification date
	 
	02.06.2009



The point is not precisely localized in the RAN (Fig. 230) Cartographic Server for National Cultural Heritage (cimec.ro).

[image: D:\ARANJATE FINAL\2024 STUDII SI PREZENTARI\STUDII ARHEOLOGICE HIDROCENTRALE\HERCULANE FIGURI FINAL\Fig 21.jpg]

Fig. 230 Location - Coțofeni settlement at Băile Herculane - Cave no. 3


11. Roman settlement at Băile Herculane - Cumont Cave

The information in the RAN site file is as follows (National Archaeological Repertory  (cimec.ro):

	Localization
	 
	Show on map of Romania

	RAN Code
	 
	50932.13

	Name
	 
	Roman settlement at Băile Herculane - Cumont Cave

	County
	 
	Caraş-Severin

	Administrative unit
	 
	Băile Herculane

	Locality
	 
	Băile Herculane

	Point
	
	Cumont Cave

	Another point name
	
	Traian Cave

	Location
	
	Near Ogașul lui Rușețu; on the left slope of the Cerna river

	Hydrographic location - name
	
	Cerna

	Category
	 
	Housing

	Type
	 
	Cave settlement

	Observations
	
	Cave has not been identified during visit

	Date of discovery
	
	XIX century

	Sheet last modification date
	 
	02.06.2009



The point is not precisely localized in the RAN (Fig. 231) Cartographic Server for National  Cultural Heritage (cimec.ro).
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Fig. 231 Location - Roman settlement at Băile Herculane - Cumont Cave


12. The Roman settlement of Băile Herculane - Peştera de sub Şoim

The information in the RAN site file is as follows (National Archaeological Repertory  (cimec.ro):

	Localization
	 
	Show on map of Romania

	RAN Code
	 
	50932.14

	Name
	 
	Roman settlement at Băile Herculane - Peştera de sub Şoim

	County
	 
	Caraş-Severin

	Administrative unit
	 
	Băile Herculane

	Locality
	 
	Băile Herculane

	Point
	
	Peştera de sub Şoim

	Another point name
	
	Şoimul Barlang

	Location
	
	Near Ogașul lui Rușețu; on the left slope of the Cerna river

	Hydrographic location - name
	
	Cerna

	Hydrographic location - type
	
	River

	Category
	 
	Housing

	Type
	 
	Cave settlement

	Sheet last modification date
	 
	02.06.2009


The point is not precisely localized in the RAN (Fig. 232) Cartographic Server for National  Cultural Heritage (cimec.ro).
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Fig. 232 Location - Roman settlement at Băile Herculane -  Peştera de sub Şoim


13. The possible settlement of Băile Herculane - Lasconi's Hole Cave

The information in the RAN site file is as follows (National Archaeological Repertory  (cimec.ro):

	Localization
	 
	Show on map of Romania

	RAN Code
	 
	50932.15

	Name
	 
	The possible settlement of Băile Herculane – Peștera Gaura lui Lasconi 

	County
	 
	Caraş-Severin

	Administrative unit
	 
	Băile Herculane

	Locality
	 
	Băile Herculane

	Point
	
	Peştera Gaura lui Lasconi

	Another point name
	
	Peştera Gaura lui Lasconi

	Location
	
	Near Ogașul lui Rușețu; on the left slope of the Cerna river

	Hydrographic location - name
	
	Cerna

	Hydrographic location - type
	
	River

	Category
	 
	Housing

	Type
	 
	Cave settlement

	Sheet last modification date
	 
	02.06.2009


The point is not precisely localized in the RAN (Fig. 233) Cartographic Server for National  Cultural Heritage (cimec.ro).
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Fig. 233 Location of Peștera Gaura lui Lasconi


14. Neolithic settlement at Băile Herculane – Peștera Piatra Băniții 

The information in the RAN site file is as follows (National Archaeological Repertory  (cimec.ro).

	Localization
	 
	Show on map of Romania

	RAN Code
	 
	50932.15

	Name
	 
	Neolithic settlement at Băile Herculane - Peştera Piatra Băniţii

	County
	 
	Caraş-Severin

	Administrative unit
	 
	Băile Herculane

	Locality
	 
	Băile Herculane

	Point
	
	Peştera Piatra Băniţii

	Location
	
	on the left slope of the Cerna river, between Bidini Valley and Slătinic Valley

	Hydrographic location - name
	
	Cerna

	Hydrographic location - type
	
	River

	Category
	 
	Housing

	Type
	 
	Cave settlement

	Sheet last modification date
	 
	02.06.2009



The point is not precisely localized in the RAN (Fig. 234) Cartographic Server for National  Cultural Heritage (cimec.ro).
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Fig. 234 Location – Băile Herculane settlement - Piatra Băniţii Cave

15. Locuirea Coţofeni de la Băile Herculane - Peştera Mică din Valea Drăstănicului

The information in the RAN site file is as follows (National Archaeological Record  (cimec.ro)

	Localization
	 
	Show on map of Romania

	RAN Code
	 
	50932.17

	Name
	 
	Locuirea Coţofeni de la Băile Herculane - Peştera Mică din Valea Drăstănicului

	County
	 
	Caraş-Severin

	Administrative unit
	 
	Băile Herculane

	Locality
	 
	Băile Herculane

	Point
	
	Peştera Mică din Valea Drăstănicului

	Location
	
	on the left slope of the Cerna river, between Jauna Valley and Bidini Valley, in Drăstănicului Valley towards the cabin located at km 14

	Hydrographic location - name
	
	Cerna

	Hydrographic location - type
	
	River

	Category
	 
	Housing

	Type
	 
	Cave settlement

	Sheet last modification date
	 
	02.06.2009


The point is not precisely localized in the RAN (Fig. 235) Cartographic Server for National  Cultural Heritage (cimec.ro).
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Fig. 235 Location - Coțofeni settlement at Băile Herculane - Peştera Mică din Valea Drăstănicului

16. Roman settlement at Băile Herculane - Hercules I Cave

The information in the RAN site file is as follows (National Archaeological Repertory  (cimec.ro).

	Localization
	 
	Show on map of Romania

	RAN Code
	 
	50932.08

	Name
	 
	Roman settlement at Băile Herculane - Hercules Cave I

	County
	 
	Caraş-Severin

	Administrative unit
	 
	Băile Herculane

	Locality
	 
	Băile Herculane

	Point
	
	Hercules I Cave

	Another point name
	
	Hygeea

	Location
	
	In the karst from the Cerna Valley, on the right bank of the river, downstream from Băile Romane

	Hydrographic location - name
	
	Cerna

	Hydrographic location - type
	
	River

	Category
	 
	Housing

	Type
	 
	Cave settlement

	Sheet last modification date
	 
	02.06.2009


The point is not precisely localized in the RAN (Fig. 236) Cartographic Server for National  Cultural Heritage (cimec.ro).
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Fig. 236 Location - Roman settlement of Băile Herculane - Hercules Cave I


17. Modern mine in Băile Herculane - Caves no. 1-4 from Șălitrari

The information in the RAN site file is as follows (National Archaeological Repertory  (cimec.ro).

	Localization
	 
	Show on map of Romania

	RAN Code
	 
	50932.19

	Name
	 
	Modern mine in Băile Herculane - Caves no. 1-4 from Șălitrari


	County
	 
	Caraş-Severin

	Administrative unit
	 
	Băile Herculane

	Locality
	 
	Băile Herculane

	Point
	
	Caves no. 1-4 from Șălitrari

	Category
	 
	Housing

	Type
	 
	Cave settlement

	Observations
	
	The raw material for gunpowder was extracted from these caves.

	Sheet last modification date
	 
	02.06.2009


The point is not precisely localized in the RAN (Fig. 237) Cartographic Server for National  Cultural Heritage (cimec.ro).
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Fig. 237 Location of the modern mine at Băile Herculane - Caves no. 1-4 from
Salitrari


18. Archaeological site of Băile Herculane - Sheep Cave

The information in the RAN site file is as follows (National Archaeological Record  (cimec.ro)

	Localization
	 
	Show on map of Romania

	RAN Code
	 
	50932.20

	Name
	 
	Archaeological site of Băile Herculane – Peștera Oilor


	County
	 
	Caraş-Severin

	Administrative unit
	 
	Băile Herculane

	Locality
	 
	Băile Herculane

	Point
	
	Sheep Cave

	Location
	
	On the left slope of the Cerna river, between Jauna Valley and Bidini Valley, in Drăstănicului Valley towards the cabin located at km 14

	Category
	 
	Housing

	Type
	 
	Cave settlement

	Sheet last modification date
	 
	02.06.2009


The point is not precisely localized in the RAN (Fig. 238) Cartographic Server for National  Cultural Heritage (cimec.ro)
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Fig. 238 Location of the archaeological site of Băile Herculane - Peștera Oilor


19. Archaeological site in Băile Herculane - Gaura lui Cărăfil Cave

The information in the RAN site file is as follows (National Archaeological Repertory  (cimec.ro).

	Localization
	 
	Show on map of Romania

	RAN Code
	 
	50932.21

	Name
	 
	Archaeological site in Băile Herculane – Peștera Gaura lui Cărăfil 


	County
	 
	Caraş-Severin

	Administrative unit
	 
	Băile Herculane

	Locality
	 
	Băile Herculane

	Point
	
	Gaura lui Cărăfil Cave

	Category
	 
	Housing

	Type
	 
	Cave settlement

	Sheet last modification date
	 
	02.06.2009


The point is not precisely localized in the RAN (Fig. 239) Cartographic Server for National  Cultural Heritage (cimec.ro)
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Fig. 239 Location of the Archaeological Site at Băile Herculane - Peștera Gaura lui Cărăfil


20. Modern footprints at Băile Herculane - Cave no. 24 at Prisaca de la Șchiopu

The information in the RAN site file is as follows (National Archaeological Repertory  (cimec.ro).

	Localization
	 
	Show on map of Romania

	RAN Code
	 
	50932.22

	Name
	 
	Modern footprints at Băile Herculane - Peştera nr. 24 de la Prisaca de la Şchiopu

	County
	 
	Caraş-Severin

	Administrative unit
	 
	Băile Herculane

	Locality
	 
	Băile Herculane

	Point
	
	Peştera nr. 24 de la Prisaca de la Şchiopu

	Category
	 
	Housing

	Type
	 
	Cave settlement

	Sheet last modification date
	 
	02.06.2009



The point is not precisely localized in the RAN (Fig. 240) Cartographic Server for National  Cultural Heritage (cimec.ro).
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Fig. 240 Location - Modern footprints at Băile Herculane - Peştera nr. 24 de la Prisaca de la Şchiopu

21. The Coțofeni settlement at Băile Herculane – Hoţilor Cave'' (Hoţilor Hole under Gogâltan)
The information in the RAN site file is as follows (National Archaeological Repertory  (cimec.ro).

	Localization
	 
	Show on map of Romania

	RAN Code
	 
	50932.16

	Name
	 
	The Coțofeni settlement at Băile Herculane - Peştera Hoţilor (Gaura Hoţilor de sub Gogâltan)

	County
	 
	Caraş-Severin

	Administrative unit
	 
	Băile Herculane

	Locality
	 
	Băile Herculane

	Point
	
	The Hoţilor Cave

	Another point name
	
	Gaura cu Apă

	Location
	
	At km 15 in Cheile Cernei

	Category
	 
	Housing

	Type
	 
	Cave settlement

	Sheet last modification date
	 
	02.06.2009


The point is not precisely localized in the RAN (Fig. 241) Cartographic Server for National  Cultural Heritage (cimec.ro)
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Fig. 241 Location - Coțofeni settlement at Băile Herculane – Peștera Hoţilor 


22. Roman settlement at Băile Herculane - Diana Cave

The information in the RAN site file is as follows (National Archaeological Repertory  (cimec.ro).

	Localization
	 
	Show on map of Romania

	RAN Code
	 
	50932.06

	Name
	 
	Roman settlement at Băile Herculane – Peștera Diana 

	County
	 
	Caraş-Severin

	Administrative unit
	 
	Băile Herculane

	Locality
	 
	Băile Herculane

	Point
	
	Peștera Diana

	Another point name
	
	Izvorul Dianei

	Hydrographic location - name
	
	Cerna

	Hydrographic location - type
	
	River

	Category
	 
	Housing

	Type
	 
	Cave settlement

	Sheet last modification date
	 
	02.06.2009



The point is not precisely localized in the RAN (Fig. 242) Cartographic Server for National  Cultural Heritage (cimec.ro).
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Fig. 242 Location - Roman settlement at Băile Herculane – Peștera Diana 

23. Archaeological site of Băile Herculane - Peştera cu Aburi

The information in the RAN site file is as follows (Repertoriul Arhetoriul Arheologic  Național (cimec.ro)).

	Localization
	 
	Show on map of Romania

	RAN Code
	 
	50932.10

	Name
	 
	Archaeological site of Băile Herculane – Peștera cu aburi

	County
	 
	Caraş-Severin

	Administrative unit
	 
	Băile Herculane

	Locality
	 
	Băile Herculane

	Point
	
	Peștera cu aburi

	Location
	
	On the right slope of Cerna

	Hydrographic location - name
	
	Cerna

	Category
	 
	Housing

	Type
	 
	Cave settlement

	Sheet last modification date
	 
	02.06.2009



The point is not precisely localized in the RAN (Fig. 243) Cartographic Server for National  Cultural Heritage (cimec.ro).
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Fig. 243 Location of the Archaeological Site of Băile Herculane – Peștera cu aburi

Table no. 75. Archaeological sites discussed in the study on the Cerna-Belareca hydroelectric project

	No. crt.
	Archaeological objective in
the project area
	Location/distance from the project
	Possible damage to objective of the project
	Recommendations

	
BOLVAȘNIȚA VALLEY


	1.
	Necropola medievală, code RAN 53318.01.
	-
	The archaeological site will not be affected by the project.
	This is not the case.

	
2.
	Valea Bolaşniţa - Izvorul Ungurului. Code RAN 53318.02.
	Before entering the village, about 350-400 m from the bridge over the river
Bolvașnița and about 100 m west of the spring.
	The archaeological site will not be affected by the project.
	
This is not the case.

	
3.
	Aşezarea hallstattiană de la Valea Bolvaşniţa – Luncă. Code RAN 53318.03.
	In the immediate vicinity of the intersection the road to the Bolvaşniţa Valley with the European highway.
	The archaeological site will not be affected by the project.
	
This is not the case.

	4.
	Necropola medievală, code RAN 53318.04.
	About 3 km from Mehadia.
	The archaeological site will not be affected by the project.
	This is not the case.

	
BOGÂLTIN


	
1.
	Aşezarea Coţofeni de la Bogâltin - Vârful Gogâltan, code RAN 52197.01.
	The site is located above the road Băile
Herculane - Baia de Aramă, km.14.


	The archaeological site will not be affected by the project.
	Where the investment will affect large areas of land (in case it is determined that additional land areas need to be occupied), an intrusive diagnosis will need to be carried out in accordance with the legislation, to verify the archaeological load.

	

2.
	Descoperirile funerare de la Bogâltin - Peştera Gogâltan, code RAN 52197.02.
	

Gogâltan Cave
	

The archaeological site will not be affected by the project.
	

	CORNEREVA

	
1.
	Aşezarea Coţofeni de la Cornereva - Piatra Ilişovei, cos RAN 52179.01, code LMI CS-I-s-B-10813.
	
3 km N of the village, on Cerna mountain; peak near "Stâna lui Grecu".
	
The archaeological site will not be affected by the project.
	
This is not the case.

	2.
	Peştera Bobot de la Cornereva, code RAN 52179.02.
	The cave is located in the Bela Reca River.
	The point is not precisely localized in the RAN.
	Where the investment will affect large areas of
land (if it is found that it is necessary to occupy other additional land areas), in accordance with the legislation, will have to be carried out diagnostics intrusive, to check for archaeological fill.

	
3.
	Peştera din Dealul Ierişorii de la Cornereva, code RAN 52179.03.
	
The cave is located in the Bela Reca River.
	The archaeological site will not be affected by the project.
	

	

4.
	Peştera Oilor - Bobot de la Cornereva, code RAN 52179.04.
	

-
	
	

	
BĂILE HERCULANE


	
1.
	Situl arhologic de la Băile Herculane - Peştera Hoţilor, code RAN 50932.04.
	On the right slope of Cerna, behind the Roman Hotel, 500 m N of the village.
	. The archaeological site will not be affected by the project.
	Where the investment will affect large tracts of land (where it is found that additional land needs to be taken up), intrusive diagnostics will have to be carried out in accordance with the legislation to verify
Archaeological loading.

	

2.
	Locuirea din epoca bronzului timpuriu de la Băile Herculane - Peştera Tatarczy, code RAN 50932.03, cod LMI CS-I-s-B-10773.
	

4 km NE of the Pecinișca neighborhood, in the Domogled reserve.
	

The archaeological site will not be affected by the project.
	

	
3.
	Aşezarea medievală timpurie de la Băile Herculane – Sălişte, cod RAN 50932.05, cod LMI CS-I-s-B-10774
	
Intravilan, in Pecinișca neighborhood.
	
The archaeological site will not be affected by the project.
	
This is not the case.

	

4.
	Situl arheologic din epoca romană de la Băile Herculane - Zona Cazino, Parc Central, code RAN 50932.01, cod LMI CS-I-s-B-10771.
	
The area between Hotel Cerna, Central Park and Hotel Roman.
	
. The archaeological objective will not be affected by the project
	

This is not the case.


	
5.
	Locuirea hallstattiană de la Băile Herculane - Gura Ungurului, cod RAN 50932.02, code LMI CS-I-s-B-10775.
	
The cave in Pecinișca neighborhood
	The archaeological site will not be affected by the project.
	Where the investment will affect large areas of land (in case it is determined that additional land areas need to be occupied), an intrusive diagnosis will need to be carried out in accordance with the legislation, to verify the archaeological load.

	6.
	Locuirea Coţofeni de la Băile Herculane - Peştera nr. 1, code RAN 50932.11.
	On the left slope of the Cerna Valley, at the base of a rock wall of 150-170 m to the left of the hydroelectric plant (km 9).
	The archaeological site will not be affected by the project.
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	No. crt.
	Archaeological objective in
the project area
	Location/distance from the project
	Possible damage to objective of the project
	Recommendations

	
7.
	Aşezarea minieră de la Băile Herculane - Cariera de şist argilos Râpa, cod RAN 50932.23.
	
Cariera de şist argilos Râpa
	
The archaeological site will not be affected by the project.
	

	
8.
	Posibilă locuire la Băile Herculane - Peştera nr. 5 de la Drăstănic.
	
Peştera nr. 5 de la Drăstănic
	The archaeological site will not be affected by the project.
	

	
9.
	Locuirea neolitică de la Băile Herculane - Peştera lui Iorgovan
	On the left slope of the Cerna Valley, between the Jauna and Bidini Valleys
	The archaeological site will not be affected by the project.
	

	10.
	Locuirea Coţofeni de la Băile Herculane - Peştera nr. 3
	35-45 m to the right and below Cave 1
	The archaeological site will not be affected by the project.
	

	11-23.
	Archeological sites from 11-23
	-
	The archaeological site will not be affected by the project.
	

	-
	Belareca-Cerna main headrace
	In accordance with the current legislation, archaeological supervision will be carried out from the start of the investment until its completion.



All archaeological sites with known locations are at least 500 meters away from the areas where works (remaining to be executed) are being carried out within the project. Therefore, none of these sites will be affected by the completion of the project. However, considering that some of these archaeological sites do not have known location points, in accordance with the current legislation, archaeological supervision will be carried out from the start of the investment until its completion.

i) Landscape

The project area is located within the natural setting of the Cerna Valley, the only valley in the Southern Carpathians that lies entirely within a tectonic corridor, separating the Godeanu and Cerna Mountains from the Vâlcan and Mehedinți Mountains, oriented in a northeast-southwest direction. Its belonging to a very complex geographical ensemble and the Danube basin has resulted in a remarkable diversity of relief and landscape features, as well as a unique evolution, giving the basin a distinct specificity.
In addition to the relief elements, the area is characterized by rich vegetation, diverse fauna, and a favorable climate with southern Mediterranean influences. Viewed as a whole, the Cerna Valley resembles a vast basin in its upper part, bordered by two ridges differing in altitude and appearance, between Paltina Peak (2,140 m) and Gârba Peak (1,740 m), connected by a high saddle at 1,320 meters, forming the watershed between the Cerna and Jiu basins.
The Godeanu Mountains display a massive, heavy relief, with elongated and slightly rounded secondary ridges descending in steps towards the Cerna. The origins of the valleys have been shaped by glaciers. To the southwest, the Godeanu Mountains continue with the Cerna Mountains, where the landscape is more varied, depending on the substrate. Thus, both massive ridges with rounded interfluves and narrow ridges ending abruptly in vertical walls corresponding to limestone formations are present.
Limestone predominates by 60%, leading to the presence of numerous karst phenomena in the area: caves, waterfalls, and springs. A typical karstic relief develops on the limestone, and the highest elevations are witnesses to limestone erosion.
The specific landscape elements of the analyzed area are:
[image: ]The Cerna river, the Cerna river is one of the elements that define the urban and peri- urban space of the project area
[image: ]Forests in the vicinity of the site;
[image: ]           Caves:
· Peștera Cloșani (a series of gullies with high vaults, stalactites, stalagmites and lakes - basins with a bottom covered by a layer of clay or calcite, most of them with crystalline water); it is located at an altitude of 440 m, is 1100 m long, has a single opening and consists of two galleries: the Laboratories Gallery and the Matei Ghica Gallery;
· Cave 10 of the Cerna Valley, also called the Big Cave of Ciuceava Chicerii (gururi with crystalline water). The cave is located in Ciuceava Chicerii, halfway between Ogașul Sec and Ogașul Chicerii, not far from the spring of Cernei.
· Haiducilor Grotto
· Steam Cave	
· Waterfalls:
· Roșețu waterfall, where the highest amount of negative ions was recorded, with a 120 m stepped drop on the Cociului river (at km 6).
· The Whirlwind Waterfall (km 12.8) - with a direct drop of 40 m, with a resting
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place 5-6 m away from the waterfall.

[image: ]Lakes: the most important lake in the area of Herculane resort is the artificial dam lake on the Cerna Valley, the Herculane reservoir, built in 1988 in to produce electricity and maintain the balance of groundwater in the resort perimeter.
[image: ] Thermal/thermal mineral springs: 19 natural thermal mineral springs, spread along the Cerna, over a length of almost 4 kilometers; they occur in granites (Seven Hot Springs) and limestones (Hercules and Hygeea springs).
In addition to these natural landscape elements, the built landscape consists of villas and pavilions which are part of the architectural heritage, 130-190 years old, and all the architectural monuments built during the flourishing period of Băile Herculane: the Băile Herculane railway station, the former casino, the Apolo kiosk, the buildings in the historical center which belong to the impressive Austrian Baroque style, etc.
The area's natural landscape is affected by uncontrolled tourism and household waste dumped by tourists and the local population. The lack of camping sites, the lack of pre- established recreational areas as required by the management plans of protected areas and the unorganized ecotourism in recent years have had a number of negative effects on the landscape as well as on the natural heritage. The architectural landscape of the resort has a "ruined" appearance due to the lack of consolidation and reconstruction works on heritage buildings.
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Fig. 244
Land use in the work area (Corine Land Cover)
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[bookmark: _Toc175845090][bookmark: _Hlk175872627]4. Description of the environmental factors likely to be affected by the investment objective

a) [bookmark: _Hlk175872684]Environmental factor: water

[bookmark: _Toc175845091]a.1.) Assessment of project impacts on water bodies and protected areas
The completion of Type 1 tables (as per Order No. 828/2019) allowed the identification of cause-effect mechanisms at the quality element level according to the type of work and the measures planned in the project. A causal mechanism for a direct/indirect effect for the following quality element categories was identified for 2 surface water bodies (out of 3 total):
[image: ]hydro-morphological elements
· hydrological regime (flow), longitudinal connectivity, morphological conditions (depth and width, structure and substrate of the bed) in the Bela Reca water body - spring -cf. Mehadica + tributaries;
· hydrological regime (flow), morphological conditions (depth and width, structure and substrate of the bed) in the case of Cerna water body - Herculane reservoir - Bela Reca confluence.
[image: ] physico-chemical elements
· oxygenation and temperature conditions for both water bodies.   
[image: ]    biological elements
· Benthic invertebrates, phytobenthos and fish fauna in the Bela Reca water body
· izv. - cf. Mehadica + tributaries;
· Benthic invertebrates and phytobenthos in the Cerna water body - Herculane reservoir - Bela Reca confluence.
The completion of the type 2 tables (according to Order No. 828/2019) allowed the identification of cause-effect mechanisms at the level of quality element of the proposed project cumulated with the authorized/under authorization endorsed/under endorsement/under endorsement/planned projects. For 2 surface water bodies (Bela Reca - spring - Mehadica confluence + tributaries and Cerna -Herculane reservoir - Bela Reca confluence), a cause- effect mechanism of the proposed project cumulated with the authorized/under authorized/under endorsed/under endorsement/under endorsement/planned projects was identified for a direct effect on the following categories of quality elements:
· hydro-morphological elements
· hydrological regime (flow), longitudinal connectivity, morphological conditions (depth and
width, structure and substrate of the bed) in the Bela Reca water body -spring - Mehadica confluence + tributaries.
· longitudinal connectivity in the case of the Cerna water body - Herculane reservoir - Bela Reca confluence.
· biological elements
· Benthic invertebrates, phytobenthos and fish fauna in the Bela Reca water body
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· spring - confluence Mehadica + tributaries.
· fish fauna in the Cerna water body - Herculane reservoir - Bela Reca confluence.
As indicated by the legislation in force (Order No. 828/2019) for the quality elements for which no possible cause-effect mechanism was identified by completing the type 1 and 2 tables, no further assessment was necessary respectively to complete the type 3 and 4 tables in Annex 3 of Order No. 828/2019. Therefore, the analysis was continued only for the quality element(s) for which a possible cause-effect mechanism was established (those with a YES/INCERT response in the type 1 and 2 tables), in order to establish a potential impact at quality element level, both project impact and cumulative impact. The approaches used are presented below.
[bookmark: _Toc175845092]Hydromorphological elements
The hydromorphological elements for which a cause-effect mechanism has been identified are: flow, longitudinal connectivity, water depth, width and substrate.
The approaches on flow and longitudinal connectivity are the result of research carried out within NIHWM (NIHWM 2015 study; MMAP 2019 study; NIHWM 2022 study) and capitalized by the publication of scientific papers in specialized journals (Moldoveanu et al., 2023).
Hydrological regime - flow
In order to identify a possible impact of water abstraction works or water restitutions at the water body level, 3 spatial scales of analysis were used: section, river sector and water body. In this respect, an adaptation was made to the Average Consumed Flow Indicator which is an integral part of the Methodology for determining hydro-morphological indicators for watercourses in Romania - NIHWM 2015 study, in the sense that it was applied at the level of each catchment (section - local scale) but using the same calculation method, classification system and the same parameters of the Methodology. Thus, a calculation of the average flow rate consumed at the level of each catchment was performed using the following parameters:
· average abstracted flow (provided by the beneficiary of the study for project abstractions or by ANAR for other abstractions);
· multiannual average flow (Qmma) calculated by the specialists of the National Institute of Hydrology and Water Management in the section of each catchment.
The application of this indicator at the level of each catch has allowed the classification into a specific quality class (I to V) at the section level. Any section for which the result of the quality class classification corresponded to a moderate (class III), poor (class IV) or bad (class V) status was considered as locally significantly affected (a locally significant impact). For those sections where the result of the quality classes was very good (class I) and good (class II), the environmental objective was considered to be met. For a spatial extension of the impact (extension at river section level), in cases where the quality class at section level was III, IV or V (corresponding to moderate, poor or bad status), the river section associated with that section was considered to be also classified in the same class and thus affected by a significant impact. Further, in order to determine the impact at the scale of the water body, it was conventionally considered that, if the impact is significant over more than 30% of the length of the water body, then the impact is significant at the water body level.
River continuity - longitudinal connectivity
In the case of longitudinal connectivity, it was considered that any damming work that is not foreseen in the project or does not have a fish passage structure generates a significant impact at the section level (local scale). For a spatial extension of the impact (river section level extension), the river section/sectors with interrupted longitudinal connectivity were considered from the first threshold (identified from downstream to upstream) to the source area. There may be different situations:
· several identified thresholds on the main watercourse or on tributaries of the main watercourse (such as the Belareca watercourse and tributaries of the Globul, Belenicica, Mehadica, Luncavița, Domașnea, Ranica, Studena, Ciumena and
Bolvașnița), and the length of the affected sector is the sum of the lengths determined for the main watercourse (measured from the damming works to the spring) and tributaries (measured from the damming works to the springs) from the first identified threshold to the springs;
· a single identified threshold on the main watercourse without tributaries (as in the case of the MHC Herculane catchment), and the length of the affected sector is measured from the damming works to the upstream end of the water body).
To determine the impact at the scale of the water body, sectors with interrupted longitudinal connectivity are summed, related to the length of the water body and expressed as a percentage. The following impact significance thresholds were used:
· in the case of the Cerna - Herculane storage - Bela Reca confluence water body it was conventionally considered that if more than 30% of the length of the
[bookmark: _Toc175845093]water has disrupted longitudinal connectivity, then the impact of the damming works on longitudinal connectivity is extended to the water body and is considered significant.
· for the Bela Reca water body - spring - confluence Mehadica + tributaries, which is very long (approx. 212 km) and one of the longest water bodies
rivers in Romania), it was considered that if more than 25 km of the water body length has interrupted longitudinal connectivity, then the impact of the damming works on longitudinal connectivity is extended to the water body level and is considered significant. The significance threshold of 25 km represents the approximate average length of inland river water bodies in Romania.
Morphological conditions - depth, width and bed substrate
According to the Methodology for the determination of hydro-morphological indicators for watercourses in Romania (NIHWM, 2015), the indicators mean depth respectively mean width corresponding to the multiannual mean flow and the granulometric composition of the bed are expressed as a percentage as a relative deviation from the reference state (natural conditions or a slight deviation from this state), the actual situation (the influenced one) being represented by the situation with works (e.g. water abstraction works). Given that the two periods (reference and actual) are determined taking into account the year of construction/commissioning of the hydro-technical works and the water abstraction works related to the Cerna Belareca H.E.H.W. are either not constructed, or they are constructed but not functioning (i.e. no water is currently being abstracted), it is not possible to separate the two periods necessary for the application of the two indicators. Therefore, taking into account the above-mentioned aspects and the fact that:
· flow is one of the elements for which a cause-effect mechanism has been identified for water bodies potentially affected by the project,
· The parameters depth, width and substrate are closely related to flow and any change in flow leads to changes in these parameters which are essential elements of the aquatic habitat,
for determining the impact on the parameters depth, width and substrate it was conventionally considered that if the impact on flow is significant over more than 30% of the water body length, then the impact on depth, width and substrate is also spread over the same water body length and is therefore significant at the water body level.
[bookmark: _Toc175845094]Physico-chemical elements
In this section the results of the literature review on the effects of hydroelectric developments on physico-chemical elements and chemical status on water bodies are briefly presented. The results of this review were used to identify effects and impacts.
Dissolved oxygen is considered to be one of the most important parameters to be taken into account when analyzing the impact of hydroelectric developments on water quality, as their location on a river is considered to cause changes in dissolved oxygen concentration, especially downstream of the abstraction site (Danil et al, 1991). Flow reduction can result in up to 90-95% removal of mean annual discharge, which can affect the physical characteristics of a stream (e.g. water velocity, water temperature, suspended solids, fine particulate matter and nutrients), altering the quantity and quality of aquatic habitat, with cascading impacts on fauna and flora (Anderson et al., 2006, Vaikasas et al., 2015). Vaikasas et al, (2015) indicated that impacts on river water quality, nutrient regime and biota at sites influenced by MHCs are only locally localized. It is argued that thlearger watershed area and intensive land use for agriculture in the watershed play a more important role than micro-hydroelectric plants. Álvarez et al. (2020) investigated the impact of four hydroelectric plants in northwestern Spain on water quality in four river sections where these hydroelectric plants are located. Results showed that the presence of the hydroelectric plants did not have a significant effect on the physical and chemical properties of the water. The water quality of the river Lérez, which flows in northwest Spain, was studied after the construction of a small hydroelectric plant. No statistically significant differences were observed between the upper and lower reaches of the river, which does not mean that the micro-hydroelectric plant did not have a significant impact on water quality during operations. The aim of the article "Analysis of physico-chemical water quality due to the hydroelectric plant on the Ślęza River in Wrocław (southwest Poland)"( Paweł Tomczyk 2021) was to assess the potential impact of hydroelectric plants on water quality. The study used monthly test results from three measurement points in relation to the hydroelectric plant on the Ślęza River in the city of Wrocław (upstream, reference point, downstream) in the analyses covered 10 physico-chemical parameters, i.e. pH, electrical conductivity (EC), water temperature, turbidity, NH4-N, NO4-N, NO3-N, NO2-N, total phosphorus, dissolved oxygen and BOD5. The performed analysis showed that the hydroelectric plant does not have a clear influence on the physico-chemical water quality of the Ślęza River, but rather other interactions present in the watershed have a greater influence. Visible effects were found in the results for the indicator temperature downstream of the hydroelectric plant. Another additional effect was the change in oxygen concentration, but did not show a statistically significant change. The largest exceedances of the limit values concerned NO2-N. The reason for the elevated NO2-N content was most likely due to runoff from agricultural fields and resuspension of nutrient-rich sediments.
[bookmark: _Toc175845095]Biological elements
Considering that among the 5 biological elements required by the Water Framework Directive for the assessment of ecological status/potential some are not specific/representative for mountain rivers (e.g. phytoplankton and aquatic macrophytes) or are not sufficiently sensitive to pressures of the type analyzed in the present study and that a potential cause-effect mechanism was identified only for benthic invertebrates, phytobenthos and fish fauna, the following presents the approaches for determining the impact for these quality elements. In addition, recent research aimed at assessing the impact of the realization and operation of micro-hydroelectric plants on the ecological status of some Romanian rivers (study conducted by the EPC-NIHWM consortium in 2019 - MMAP beneficiary) showed, based on the results of the monitoring of quality elements upstream and downstream of the intakes of some MHCs, changes in benthic invertebrate communities as well as a decrease in the number of fish specimens from downstream to upstream in some streams with several cascade intakes.
Benthic invertebrates represent a highly heterogeneous taxonomic group that is sensitive to a wide range of disturbance factors including those that cause morphological changes in the aquatic habitat (Rosenberg and Resh, 1993). It is known that these aquatic organisms have relatively long life cycles that mostly occur at the benthic horizon. The literature indicates that substrate is an important element for invertebrate communities, with some species having substrate preferences (Waters, 1995; Angradi, 1999; Miyake and Nakano, 2002; Gilmore, 2002; Buss et al., 2004; Gonçalves and Menezes, 2011). The quality and quantity of organic matter in sediments and substrate stability can alter the structure of benthic invertebrate communities (Buss et al., 2004), but also the chemical composition of fine sediments (Von Bertrab et al, 2013). Therefore, any change in sediment (substrate) composition, e.g. a decrease in sediment quantity, can lead to a decrease in the abundance of predatory invertebrate species (families Gomphidae, Tipulidae, Libeluluidae) and species of the order Trichoptera, which use the substrate for shelter (Mantel et al., 2010).
Given the close relationship between benthic invertebrates and the substrate, it has been conventionally assumed that if the impact on the substrate is significant at the water body level, then the impact on benthic invertebrates is also significant at the water body level (see the approach from the longitudinal connectivity element - spatial extension from a local scale of analysis to analysis at the scale of the whole water body).
Phytobenthos (benthic algae), like benthic invertebrates, use the substrate as a life support. With this in mind, the conventional approach for determining impacts at the level of this quality element is that if the impact on the substrate is significant at the level of the water body, then the impact on benthic invertebrates is also significant at the level of the water body (see the approach under the element longitudinal connectivity - spatial scaling up from a local scale of analysis to analysis at the level of the whole water body).
The fish fauna is primarily associated with maintaining the longitudinal connectivity of the watercourse, and their high mobility in search of habitats for food, shelter, refuge and reproduction is well known. Maintaining river continuity and the natural hydrological regime are two essential elements that can enable the creation of diverse and complex aquatic habitats and the free movement of aquatic organisms.
Given that the element of longitudinal connectivity is closely linked to the existence of damming works that can hinder fish movement and fragment fish habitat, it has conventionally been considered that if the impact on longitudinal connectivity is significant at the water body level (more than 30% of the water body length has disrupted longitudinal connectivity) then the impact on fish fauna is also significant at the water body level (see approach from the longitudinal connectivity element - spatial scaling up from a local scale of analysis to a water body-wide analysis).
It is noted that the approaches used to assess impacts (including cumulative impacts) have been based on a range of methodological and legislative tools as well as 'expert judgment'. Intensive monitoring of the quality elements (underlying the assessment of the ecological status/potential) for the baseline and post-project situation can form the basis for comparative analyses that can lead to a more accurate assessment of the effects/impact.

· Water body Bela Reca - spring - confluence Mehadica + tributaries (RORW6-2-12_B1)
Table 76 (3a). Table for scoping the assessment of compliance with the requirements of the Water (Rivers) Act

	Identification of the quality indicator (parameter) that could be affected by the project
	Will the effect be temporary at the water body level?
Yes / No / Uncertain
	
Justification
	Will the effect be insignificant at the water body level?
Yes / No / Uncertain
	
Justification

	Hydromorphological elements

	





Hydrological regime: flow quantity and dynamics
	





No. The effect will be permanent
	The application of the average consumed flow indicator at the section level (Cornereva dam section) has determined the classification in class V (bad condition). Therefore, the affected river section between the Cornereva dam and the confluence with the Cerna river (closure of the water body) is about 16.44 km long, representing 7.72% of the water body length.
	





Yes. The effect will be insignificant
	The affected river section represents less than 30% of the total length (212.69 km) of the Bela Reca - spring - water body confluence with Mehadica and its tributaries. This means that the potential impact of the construction and operation of the Cornereva dam is insignificant at the water body level from the perspective of flow.

	Hydrological regime: water
connectivity underground
	
-
	
-
	
-
	
-

	
Longitudinal continuity of the river
	
No. The effect will be permanent
	The Cornereva dam (h=56 m) represents an obstacle for fish migration due to the fact that it is not equipped with a fish ladder. 
	
No. The effect will be significant
	The affected water body sector represents over 25 km, which means that the potential impact of the construction and operation of the Cornereva dam is 
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	Identification of the quality indicator (parameter) that could be affected by the project
	Will the effect be temporary at the water body level?
Yes/ No / Unsure
	
Justification
	Will the effect be insignificant in the water body?
Yes / No / Unsure
	
Justification

	
	
	Cornereva – source area of the Ranica, Zmogodin, Frasincea, Studena, and Ciumema rivers, over a length of 49.93 km, representing 23.44% of the water body's length.
	
	significant at the level of the Bela Reca water body – spring – Mehadica confluence + tributaries in terms of longitudinal connectivity.

	Lateral continuity of the river
	-
	-
	-
	-

	






Morphological conditions: river depth and width
	






No. The effect will be permanent
	Since the parameters depth and width are closely related to the flow, the spatial extent of the impact of the flow reduction can also be associated with these parameters. Therefore, the sector of the river that may be affected in terms of depth and width is between the Cornereva dam and the confluence with the Cerna river (closure of the water body) is about 16.44 km long, representing 7.72% of the length water body.
	






Yes. The effect will be insignificant
	
The affected river section represents less than 30% of the total length (212.69 km) of the Bela Reca - spring - water body
confluence Mehadica + tributaries which means that the potential impact of the construction and operation of the Cornereva dam is insignificant at the water body level in terms of depth and width.




	Identification of the quality indicator (parameter) that could be affected by the project
	Will the effect be temporary at the water body level?
Yes/ No / Unsure
	
Justification
	Will the effect be insignificant in the water body?
Yes / No / Unsure
	
Justification

	






Morphological conditions: bed structure and substrate
	





No. The effect will be permanent
	Since the bed substrate parameter is closely related to the flow, the spatial extent of the impact of flow reduction can also be associated with this parameter.
Therefore, the sector of the river that may be affected in terms of depth and width is between the Cornereva dam and the confluence with the Cerna river (closure of the water body) is about 16.44 km long, representing 7.72% of the length
water body.
	





Yes. The effect will be insignificant
	The affected river section represents less than 30% of the total length (212.69 km) of the Bela Reca - spring - water body
confluence Mehadica + tributaries, which means that the potential impact of the construction and operation of the Cornereva dam is insignificant at the water body level in terms of the structure and bed substrate.

	Morphological conditions:
structure
riparian zone
	-
	-
	-
	-

	Physical-chemical elements

	


Thermal conditions
	


Yes
	Changes in thermal conditions occur temporarily, only during periods of extreme temperatures (hot and dry summers) and last until vegetation is re-established.
Vegetation acts as a buffer
in the hot summer months,
	

Yes. The effect will be insignificant
	The impact is insignificant, due to the mountainous area in which the works are proposed, they present in Naturally fast-flowing streams and low water temperatures.




	Identification of the quality indicator (parameter) that could be affected by the project
	Will the effect be temporary at the water body level?
Yes/ No / Unsure
	
Justification
	Will the effect be insignificant in the water body?
Yes / No / Unsure
	
Justification

	
	
	protecting against water evaporation and increased
CO2.
	
	

	

Oxygenation conditions
	

Yes
	Temporary, during the works. The effect is indirectly caused by the increase in turbidity of the water during construction periods
works.
	
Yes. The effect will be insignificant
	The proposed works in the mountain stage are characterized by high flow velocities, so that the effects are maintained at a
insignificant level.

	Salinity
	-
	-
	-
	-

	Acidification
	-
	-
	-
	-

	Nutrient conditions
	-
	-
	-
	-

	Synthetic specific pollutants -
organic micropollutants
	-
	-
	-
	-

	Specific non-synthetic pollutants
-
metals
	-
	-
	-
	-

	Quality biological elements

	Phytoplankton
	-
	-
	-
	-



	



Phytobentos
	


No. The effect will be permanent
	Given that
· The phytobenthos is closely related to the substrate,
· the approach considered for the bed substrate, it was considered that the for which a change in the
communities of phytobenthos has a length of about 16.44 km representing 7.72% of the length of the water body.
	


Yes. The effect will be insignificant
	The affected section of the river in terms of phytobenthos is less than 30% of the length of the water body Bela Reca - spring - confluence Mehadica + tributaries which means that
the potential impact of the construction and operation of the Cornereva dam is insignificant for this group of aquatic organisms in the water body

	Macrophytes
	-
	-
	-
	-

	






Benthic invertebrate fauna
	





No. The effect will be permanent
	
Since benthic invertebrates are closely related to the substrate, the approach considered for the bed substrate,
The section of the river for which a change in benthic invertebrate communities may be generated was considered to be about 16.44 km in length, representing 7.72% of the length of the water body.
	





Yes. The effect will be insignificant
	The affected section of the river in terms of benthic invertebrates is less than 30% of the length of the water body Bela Reca - spring - Mehadica confluence
+ tributaries which means that the potential impact of the construction and operation of the Cornereva dam is insignificant at the water body level in terms of this group of
aquatic organisms.




	Identification of the quality indicator (parameter) that could be affected by the project
	Will the effect be temporary at the water body level?
Yes/ No / Unsure
	
Justification
	Will the effect be insignificant in the water body?
Yes / No / Unsure
	
Justification

	
Fish






	No. The effect will be permanent
	Given that:
· fish fauna is closely linked to the existence of the dams that can hinder fish movement and fragment fish habitat,
· the approach used for the
longitudinal connectivity element
It was considered that fish fauna is affected over a length of  49.93 km representing 23.44% of the
         length of the water body.
	No. The effect will be significant
	The affected stretch of river is more than 25 km which means the impact of the construction and operation of the Cornereva dam is significant on the Bela Reca
- spring - Mehadica confluence
water body
+ tributaries in terms of fish fauna.





	Identification of the quality indicator (parameter) that could be affected by the project
	Will the effect be temporary at the water body level?
Yes/ No / Unsure
	
Justification
	Will the effect be insignificant in the water body?
Yes / No / Unsure
	
Justification

	Chemical status

	Priority substances (see
Annex 1)
	-
	-
	-
	-

	Priority hazardous substances
(Annex 1)
	-
	-
	-
	-

	Protected areas (see Annex
no. 1^2 of the Water Law)
	Could the status of protected areas be compromised?
Yes / No / Unsure

	AB01RWW00141 water catchment  for drinking water from 
surface water source
	
-

	AB01RW00145 water catchment  for drinking water from 
surface water source
	
-




	Identifying the quality indicator (parameter) that could be affected by project
	Will the effect be temporary at the water body level?
Yes/ No / Unsure
	
Justification
	Will the effect be insignificant in the water body?
Yes / No / Unsure
	
Justification

	Salmon farming area
	Yes. Construction and operation of the Cornereva dam as a result of decreased flow and stream fragmentation,
may result in a reduction of the catfish resource in the sections of the river upstream of the Cornereva dam.

	*RONPA0001 National Park
Domogled - Cernei Valley
	-

	*ROSPA0035 Domogled -
Cernei Valley
	-

	*ROSAC0069 Domogled -
Cernei Valley
	Yes. The biodiversity (including ichthyofauna) analysis was carried out as part of the Appropriate Assessment Study,
for each parameter.



"-" - item for which no assessment was required.
"*"analysis linked to the results of environmental impact studies and appropriate assessment.

· Cerna water body - Herculane reservoir (ROLW6-2_B2)
The Type 3b table did not need to be completed for the elements related to ecological status (hydromorphological, physico-chemical, biological) and chemical status because no cause-effect mechanisms were identified in the Type 1b table. Therefore only protected areas were analyzed.
Table 77 (3b). Table for scoping the assessment of compliance with the requirements of the Water (Lakes) Act

	Identifying quality indicator (parameter) that could be affected by the project
	Will the effect be temporary at the water body level?
Yes / No / Unsure
	
Justification
	Will the effect be insignificant in the water body?
Yes / No / Unsure
	
Justification

	Hydromorphological elements

	Hydrological regime: quantity and
flow dynamics
	-
	-
	-
	-

	Hydrological regime: time of
retention
	-
	-
	-
	-

	Hydrological regime: connectivity
with groundwater
	-
	-
	-
	-

	Morphological conditions: depth
lake
	-
	-
	-
	-

	Morphological conditions: quantity,
structure, substrate
	-
	-
	-
	-

	Morphological conditions: structure
shore
	-
	-
	-
	-

	Physical-chemical elements

	Transparency
	-
	-
	-
	-

	Thermal conditions
	-
	-
	-
	-

	Oxygenation conditions
	-
	-
	-
	-

	Salinity
	-
	-
	-
	-




	Acidification
	-
	-
	-
	-

	Nutrient conditions
	-
	-
	-
	-

	Synthetic specific pollutants -
organic micropollutants
	-
	-
	-
	-

	Specific non-synthetic pollutants -
metals
	-
	-
	-
	-

	Quality biological elements

	Phytoplankton
	-
	-
	-
	-

	Phytobentos
	-
	-
	-
	-

	Macrophytes
	-
	-
	-
	-

	Benthic invertebrate fauna
	-
	-
	-
	-

	Fish
	-
	-
	-
	-

	Chemical status

	Priority substances (see Annex 1)
	-
	-
	-
	-

	Priority hazardous substances
(see Annex 1)
	-
	-
	-
	-

	Protected areas (see Annex no.
1^2 of the Water Law)
	Could the status of protected areas be compromised?
Yes / No / Unsure

	*RONPA0001 National Park
Domogled - Cernei Valley
	Yes. The biodiversity (including ichthyofauna) analysis was carried out as part of the Appropriate Assessment Study,
for each parameter.

	*ROSPA0035 Domogled - Valea
Cernei
	-

	*ROSAC0069 Domogled - Valea
Cernei
	Yes. The biodiversity (including ichthyofauna) analysis was carried out as part of the Appropriate Assessment Study,
for each parameter.

	
	

	AB01LWW00003
	-



· Water body Cerna - Herculane - Bela Reca confluence (RORW6-2_B3)
Table 78 (3a). Table for scoping the assessment of compliance with the requirements of the Water (Rivers) Act

	Identifying quality indicator (parameter) that could be affected by the project
	Will the effect be temporary in the water body?
Yes/ No / Unsure
	

Justification
	Will the effect be insignificant in the water body?
Yes / No / Unsure
	

Justification

	Hydromorphological elements

	







Hydrological regime: flow quantity and dynamics
	








No. The effect will be permanent
	The flow downstream of the Herculane dam is modified due to the possibility of increasing the turbined flow at HA1 and HA2.
Flow assessment of the Cerna- Acumulare Herculane water body - The Bela Reca confluence is already in a poor class (according to the latest assessment provided by ANAR) with a flow deficit mainly due to other users (A.H.E. Cerna-Motru- Tismana).
According to the national methodology (Annex 6.1.2.A of the 2022-2027 HWMP) of assessment the surplus flow at the level of a water body can be beneficial. Therefore, increased turbidized flow at HA1 and HA2 may lead to a slight
mitigation of the flow deficit at
	








Uncert
	



The increase in turbidized flow at HA1 and HA2 may generate a flow surplus downstream of Herculane dam. This flow surplus will have to be analyzed in the future in relation to the provision of the easement flow both in terms of quantity and temporal distribution.




	Identifying quality indicator (parameter) that could be affected by the project
	Will the effect be temporary at the water body level?
Yes/ No / Unsure
	

Justification
	Will the effect be insignificant in the water body?
Yes / No / Unsure
	

Justification

	
	
	water body Cerna-Acumulation
Herculane - Bela Reca confluence.
	
	

	Hydrological regime: groundwater connectivity
	
-
	
-
	
-
	
-

	Continuity
along the river
	-
	-
	-
	-

	Lateral continuity of
river
	-
	-
	-
	-

	






Morphological conditions:
river depth and width
	





No. The effect will be permanent
	


Given that:
- depth and width parameters are closely related to flow,
- justifications from the
hydrological regime element,
on the analyzed water body the excess  flow can lead to an increase i n depth and width.
	






Uncertain
	The variation of the  parameters depth and width  can be influenced by the increase of the turbined flow  at HA1 and HA2. The  operating regime of HA1 and  HA2 under full operation conditions of the Cerna  Belareca hydroelectric plant  will determine the variation of the two parameters over time and the degree of their  change. It is necessary to  correlate the turbined flow 
with the flow of




	Identifying quality indicator (parameter) that could be affected by the project
	Will the effect be temporary in the water body?
Yes/ No / Unsure
	

Justification
	Will the effect be insignificant in the water body?
Yes / No / Unsure
	

Justification

	
	
	
	
	easement that needs to be secured downstream of the Herculane dam in such a  way as to ensure optimal  conditions (expressed by  depth and width) for aquatic
organisms.

	
Morphological conditions:
bed structure and substrate
	
No. The effect will be permanent
	
The existence of the Herculane dam and the regularization works - retaining walls and gabions (reducing the natural erosion processes of the bank), may lead to changes in the diameter of the particles that make up the bed substrate of the bed of the bed of the entire water body.
	

No. The effect will be significant
	The analyzed water body may be 100% affected in terms of substrate, which means that the potential impact of the completion and commissioning of the Cerna Belareca H.E.H.W.P. is significant at the water body level in terms of substrate. parameter.

	Morphological conditions:
riparian zone structure
	
	
	
	

	Physical-chemical elements



	
Thermal conditions
	
From
	The change in thermal conditions occurs temporarily, only during periods of extreme temperatures (hot summers and dry).
	
From
	The impact is negligible due to the mountain floor
where the
completion and implementation





	Identifying quality indicator (parameter) that could be affected by the project
	Will the effect be temporary in the water body?
Yes/ No / Unsure
	

Justification
	Will the effect be insignificant in the water body?
Yes / No / Unsure
	

Justification

	
	
	
	
	functioning of the A.H.E. Cerna Belareca is proposed. It naturally exhibits rapid flows and
cold waters.

	


Oxygenation conditions
	


From
	

It appears temporarily during extreme temperatures.
	


From
	The completion and commissioning of the Cerna Belareca H.E.H.W. in the mountainous stage is characterized by high flow velocities, so that the effects are maintained at a level
insignificant.

	Salinity
	-
	-
	-
	-

	Acidification
	-
	-
	-
	-

	Nutrient conditions
	-
	-
	-
	-

	Synthetic specific pollutants
- organic micropollutants
	-
	-
	-
	-

	Specific pollutants
non-synthetics - metals
	-
	-
	-
	-

	Quality biological elements

	Phytoplankton
	-
	-
	-
	-



	Identifying quality indicator (parameter) that could be affected by the project
	Will the effect be temporary in the water body?
Yes/ No / Unsure
	Justification
	Will the effect be insignificant in the water body?
Yes / No / Unsure
	Justification

	
Phytobentos
	
No. The effect will be permanent
	Given that: phytobenthos is closely related to substrate,
	
No. The effect will be significant
	The analyzed water body may be affected in terms of phytobenthos in proportion
of 100%, which means that 
 the potential impact of the completion and commissioning of the Cerna Belareca A.H.E.. is significant at the water body level in terms of this group of aquatic organisms.

	
	
	justifications from the bed substrate element,
it was considered that the river sector for which a change in phytobenthos communities can be generated is the sector downstream of the Herculane dam up to the confluence with the Belareca river, which represents 100% of the length of the water body.
	
	The potential impact of the completion and commissioning of the Cerna Belareca H.E.H.A. is significant at the water body level in terms of this group of aquatic organisms.

	Macrophytes
	-
	-
	-
	-

	Identifying quality indicator (parameter) that could be affected by the project
	Will the effect be temporary in the water body?
Yes/ No / Unsure
	Justification
	Will the effect be insignificant in the water body?
Yes / No / Unsure
	Justification

	




Benthic invertebrate fauna
	




No. The effect will be permanent
	Given that: benthic invertebrates are in close contact
link to the substrate, justifications from the substrate element
the bed of the riverbed,
it was considered that the sector of the river for which a change in benthic invertebrate communities may be generated is the sector downstream of the Herculane dam up to the confluence with the Belareca river, which represents 100% of the length of the river body of water.
	




No. The effect will be significant
	The analyzed water body may be 100% affected in terms of benthic invertebrates, which means that the potential impact of the completion and operation of the Cerna Belareca H.E.H.A. is significant at the water body level in terms of this group of aquatic organisms.

	Fish fauna
	-
	-
	-
	-

	Chemical status

	Priority substances (see
Annex 1)
	-
	-
	-
	-

	Priority substances
dangerous (Annex 1)
	-
	-
	-
	-




	Protected areas (see Annex no. 1^2 of the Law Waters)
	Could the status of protected areas be compromised?
Yes / No / Unsure

	Salmonid zone
	-

	* ROSAC0069 Domogled
- Cernei Valley
	-

	* RONPA0001 Park
National Domogled - Cernei Valley
	
-

	* ROSPA0035 Domogled
- Cernei Valley
	-



"-" - item for which no assessment was required.
"*"analysis linked to the results of environmental impact studies and appropriate assessment.

Type 3a tables have been completed for the 3 waterbodies potentially affected by the project and potential permanent and significant effects have been identified for the following quality elements:
· longitudinal connectivity and fish fauna in the Bela Reca water body - spring - Mehadica confluence + tributaries,
· flow, depth, width, substrate and benthic invertebrates in the Cerna water body
- Herculane reservoir - Bela Reca confluence.
According to the Banat SSMP 2022-2027 among the two river water bodies for which possible permanent and significant effects have been identified, the water body Cerna - Herculane reservoir - Bela Reca confluence fulfills the environmental objectives (good ecological potential and good chemical status). Therefore, this water body may be at risk of deterioration in some quality elements.

[bookmark: _Toc175845096][bookmark: _Hlk175864881]a.2.) Drawing conclusions - (taken from the Impact Assessment Study on Water Bodies)
The Impact Assessment Study on Water Bodies aimed at analyzing the potential impacts on the ecological status/ecological potential and chemical status of surface water bodies (rivers), the quantitative and qualitative status of groundwater bodies, respectively the status of protected areas as a result of the project implementation. This study was prepared in accordance with Annex 3 of Order No. 828/2019 - Content- Framework of the Impact Assessment Study on Water Bodies. The study also took into account a number of methodological and legislative instruments used in the field of water resources management (Water Framework Directive 2000/60/EC, Law 107/1996 with subsequent amendments and additions European guidelines, methodologies).
The works related to the A.H.E. Cerna Belareca are designed on the 3 water bodies identified as potentially affected by the project.
The main quality elements affected by the completion and commissioning of the Cerna Belareca H.E.H.A. are longitudinal connectivity and fish fauna for the Bela Reca - spring - Mehadica confluence + tributaries water body. Also, the disruption of longitudinal connectivity for more than 25 km (see the approach from the element longitudinal connectivity - spatial extension from a local scale of analysis to the analysis at the level of the whole water body), was considered to generate a fragmentation of the aquatic habitat that may have a permanent and significant effect on fish fauna.
In terms of cumulative impacts, for some quality elements ('longitudinal connectivity' and 'fish fauna'), possible permanent and significant effects were identified for the water bodies Bela Reca - spring - Mehadica confluence + tributaries and Cerna -Herculane reservoir - Bela Reca confluence. It is noted that for the water body Cerna
- Herculane reservoir - Bela Reca confluence the possible permanent and significant effects related to the elements "longitudinal connectivity" and "fish fauna" are not generated by the works
A.H.E. Cerna Belareca.
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b) Environmental factor: air

During the execution of the works, sources of air pollution will be generated on the one hand by the noxious fumes and dust from the exhaust gases of the contractor's machinery/transport equipment and on the other hand by their movement on the technological/access roads related to the execution of the works and connecting with the existing public roads:
· Cornereva area - DJ 608 [Mehadia (village Plugova) - Cornereva.com Teregova (village Rusca)] (road around the lake on the left bank; access road to the quarry/dam/attack Bolvașnița I + II);
· Băile Herculane area - DJ 67 D [Băile Herculane - Baia de Aramă - Tg Jiu] (road around the lake right bank; access road to the surge chamber / butterfly van chamber).
The presence of the pollutants emitted during these operations (CO, NOx, VOC, H2S, cement dust) will be felt exclusively locally, in the area where the operation is carried out; under the action of atmospheric factors, their dispersion will be achieved in a short time.
Under these conditions, the negative impact thus generated will be spatially limited and
insignificant.
The contractor will be required to keep his own machinery/means of transport in good working order and to maintain (spraying, leveling) the technological/access roads in good repair.
The cleaning/sandblasting operations of the various elements of the equipment that have already been purchased and require work to restore the anti-corrosion protection (shields, watertight gates, penstock sections, expansion compensator, etc.) will generate local air pollution, which will require work protection measures for the execution personnel.
In these circumstances, the negative impact thus generated will be a negative impact that will manifest itself throughout the entire period of the works, but which will be within acceptable
limits and must be accepted.
Once the works are completed and this modular heads is in operation, there will be no more sources of air pollution.

      Emissions
      The main sources of pollution in the project area are air emissions from:
· Excavation, excavation and landscaping activities.
· Moving activities in the site organization of the materials used.
· Transport activities 
Emissions from non-road mobile sources 
Stage of implementation
In the execution phase, non-road mobile sources will be represented by the machinery and equipment involved in the construction works (bulldozer; excavator; crane; compactor; front-end loader). The emissions from the operation of these sources have been estimated using the calculation methodology EMEP/EEA - 1.A.4 Non road mobile machinery, Tier1, which takes into account the type and consumption of fuel used and the corresponding emission factors for the characteristic pollutants.

Operating stage
At this stage, the non-road mobile sources will be electric generators. It should be noted that these sources will operate occasionally, only in the event of power grid failures. The pollutant emissions from these sources have been estimated using the calculation methodology EMEP/EEA - 1.A.4 Non road mobile machinery, TIER1, which takes into account the type and consumption of fuel used and the corresponding emission factors for the characteristic pollutants.
The results of the emission calculations are shown in the following table:

Table 79 Emissions from non-road mobile sources in the implementation phase

	
Source name
	
Pollutant
	Mass flow
	Concentration in emission (mg/m3
)*

	
	
	kg/h
	g/h
	g/s
	

	
Mobile crane
	Pulberi
	0,015
	14,09
	0,004
	132,19

	
	SO2
	0,002
	1,66
	0,0005
	15,7

	
	NOx
	0,22
	217,18
	0,06
	2048,9

	
	CO
	0,07
	71,71
	0,02
	676,5

	
Excavator/Front Loader
	Pulberi
	0,02
	24,51
	0,01
	132,5

	
	SO2
	0,003
	2,91
	0,001
	15,7

	
	NOx
	0,38
	380,06
	0,11
	2054,4

	
	CO
	0,13
	125,50
	0,03
	678,4

	
Bulldozer
	Pulberi
	0,02
	21,01
	0,01
	133,0

	
	SO2
	0,002
	2,50
	0,001
	15,8

	
	NOx
	0,33
	325,77
	0,09
	2061,8

	
	CO
	0,11
	107,57
	0,03
	680,8

	
Compactor
	Pulberi
	0,01
	14,00
	0,004
	132,1

	
	SO2
	0,002
	1,66
	0,0005
	15,7

	
	NOx
	0,22
	217,18
	0,06
	2048,9

	
	CO
	0,07
	71,71
	0,02
	676,5



*Due to the fact that the estimated mass flow rates for the calculated pollutants are below the limit value of the Order no. 462/1993 - Annex 1, the maximum permissible values of pollutant concentrations of the above mentioned Order do not apply to the analyzed sources.
Emissions from unabated stationary sources
Execution stage
The uncontrolled stationary sources of air pollution during the execution period of the works proposed for the realization of the objective are represented by the earth moving activities (stripping, digging, filling, leveling, loading - unloading, transport) for the site development. These operations will mainly be sources of dust emissions into the atmosphere. An additional source of dust is wind erosion, which accompanies construction works. This phenomenon occurs when, for a certain period of time, uncovered areas of land are exposed to wind action. Wind erosion can, however, be controlled by appropriate measures to reduce the spatial and temporal extent of unvegetated land areas.
Dust generated by material handling and wind erosion is mainly of natural origin (soil particles, mineral dust).
The cutting and welding operations of the metal elements that will make up the buildings will generate emissions of: fine particles containing mainly metal oxides (iron oxide, manganese oxide, nickel oxide, etc.), carbon monoxide resulting from the decomposition of atmospheric carbon dioxide in the electric arc zone, nitrogen dioxide resulting from the oxidation of atmospheric nitrogen due to the high temperature in the electric arc zone, ozone. These sources will not, however, generate significant amounts of pollutants in the atmosphere and have not been included in the calculation of atmospheric emissions.
Emission concentrations cannot be associated with the sources characteristic of the activities during the execution phase of the works, as they are free, open, undirected sources. For the same reason, they cannot be evaluated in relation to the provisions of Order 462/1993 and other emission regulations.
Operating stage
There will be no directed/directed stationary emission sources in the operation phase.

Emissions from mobile sources
Execution stage
During the execution of the works, the mobile sources will be the heavy goods vehicles for the transportation of construction materials and the vehicles of the employees involved in the construction works. All these sources will not operate simultaneously on the site, and their actual operating time will be short, sufficient for moving around the site and parking them in specially designated areas.
The estimation of pollutant emissions from mobile sources was carried out using the EMEP/EEA calculation methodology - 1.A.3.b.b.i-iv Road transport 2016, Tier 1, which takes into account the type of vehicle, fuel type, fuel consumption used and emission factors corresponding to the characteristic pollutants. For this purpose we have considered an average number of 10 heavy-duty vehicles per day running on diesel, 10 light-duty vehicles per day running on diesel and 5 light-duty vehicles per day running on gasoline.

Operating stage
During the operation phase of the objective, the mobile sources will be the employees' vehicles, i.e. 10 vehicles per day (estimated)
We specify that the emission sources from employee vehicles will not operate simultaneously on the site, with the busiest period of the day being at the start of the working shift.

Also, the duration of operation of a motor vehicle on the site shall be short, as long as necessary to move to the parking place and to perform parking maneuvers.
Table 80 Mobile source emissions

	Types of mobile sources
	Fuel type
	Pollutants
	Emissions (g/h)
	Run-time emissions (g/h)
	Emissions during operation (g/h)

	
Employee vehicles
	
Diesel
	CO
	8,45
	66,55
	679,19

	
	
	NOx
	33,36
	259,14
	2641,58

	
	
	Pulberi
	2,94
	22,08
	225,09

	
	
	SO2
	0,07
	0,39
	3,34

	
Employee vehicles
	
Gasoline
	CO
	211,36
	420,96
	4293,78

	
	
	NOx
	22,19
	43,98
	443,66

	
	
	Pulberi
	0,08
	0,17
	1,68

	
	
	SO2
	0,29
	0,53
	4,19


Order No 462/1993 does not set limits for mobile sources. The Ordinance indicates that pollutant emissions from road motor vehicles are limited as a preventive measure by the technical conditions laid down in the technical inspections carried out periodically throughout the period of use of road motor vehicles registered in the country.
Preventive limitation of emissions from motor vehicles is achieved through the technical conditions imposed at type-approval for registration for entry into service and, throughout their useful life, through mandatory periodic roadworthiness tests.

c) Environmental factor: soil/subsoil 
During the execution of the works, the only possibility of soil pollution would be caused by any accidental loss of fuels and/or lubricants from the contractor's machinery/transport equipment.
In order to intervene in the event of such accidental soil pollution, the contractor will be required to have a minimum of absorbent materials (handkerchiefs, pillows, biodegradable absorbent, etc.).
The Contractor shall pay particular attention to the refueling operations (from mobile tankers) of the equipment required for the works. It should be noted that no additional land will be taken up for the remaining works.
Provided that the contractor keeps his own machinery/transport equipment in good working order, coupled with rapid and efficient intervention, the negative impact on the soil will be limited in space and insignificant.
Once the works have been completed, the operation of this fall will not generate sources of soil pollution.

d) Biodiversity

d.1.) Analysis of pressures and threats to species and habitats
The draft management plan presents a series of pressures and threats identified on the area of Domogled-Valea Cernei National Park and the protected areas ROSAC0069 Domogled - Valea Cernei and ROSPA0035 Domogled - Valea Cernei with applicability to various areas, so that from their analysis it is found that relevant for the current project are:
[image: ]Pressures on fish species;
· Low flows downstream of dams affecting specific wintering, spawning and feeding aquatic habitats;
· Development or maintenance works in the minor bed during spawning periods, which contribute to the decline of fish species, i.e.
specific aquatic wintering, breeding and feeding habitats;
· Hydro-engineering works, in particular those without technical/scientific permits;
· Dumping of waste in and in the vicinity of riverbeds.
[image: ]Pressures on invertebrate species;
· Earthworks and any kind of intervention on water banks (flowing or standing);
· Concreting of river bottoms or banks, excluding dykes or dams or work for the improvement of gullies;
· Human actions on wetland habitats such as draining, draining or regularization;
· Depositing waste on wetland banks;
· Washing (vehicles, laundry, containers, etc.) and any kind of discharge into waters inside the protected area;
· Removal of woody vegetation (trees and shrubs) from the banks of flowing waters or lakes.
[image: ]Pressures on habitats and plants;
· Hydro works;
[image: ]The main threats to mammal species are:
· Activities to regularize watercourses and redirect the volume of water, which are carried out without taking into account ecological and conservation criteria;
[image: ] Pressure on bat species
· Noise and vibrations near shelters

Table 81 Analysis of pressures/threats in management plans and other PPs

	
ANPIC
	
Species/ habitat
	Affected Parameter/Target
	Pressure/Threat According to ANPIC PM/FS
	Level of Pressure/Threat According to ANPIC PM/FS
	PP contributing to pressure/ threat
	
      Comments

	








ROSAC0069
Domogled - Cernei Valley and ROSPA0035
Domogled - Cernei Valley
	








Chiroptera species, large mammal species and bird species
	









Distribution of the species in the site
Prey population density
Distribution pattern
	









E01.02
discontinuous urbanization
	









Not mentioned
	The remaining works will be partially implemented in the area of protected sites. Considering that within the project (remaining works in the two Natura 2000 Sites), no activities will be carried out on water bodies (such as dredging, water intakes, regulations, fragmentations, or cutting of riparian vegetation), and no additional land will be occupied (no deforestation, no changes in land use categories), the impact generated by the completion of the project will only be at the noise level (disturbance) for these species groups.
	










-.





	
ROSAC0069
Domogled - Cernei Valley
	Habitats 91E0* and 40A0* and Callimorpha quadripunctaria
	
Abundance of plants used as nectar sources
	I01 invasive non- native (alien) species I02 native (indigenous) species problematic
	

Not specified
	The project works (in the Herculane area) are carried out on the border of the two
habitats, taking into account
	

-


SPEEH HIDROELECTRICA S.A.


GREEN COLLECTIVE S.R.L.-WILDLIFE MANAGEMENT CONSULTING S.R.L.
Association
506


	
ANPIC
	
Species/ habitat
	Parameter/targe t affected
	Pressure/ threat as
PM/FS to ANPIC
	Pressure level/
threat according to the ANPIC PM/FS
	PP contributing to pressure/ threat
	
Comments

	
	
	Shrub and tree cover in habitat fragments Abundance of invasive, ruderal, nitrophilous and allochthonous
species, including Unsuitable ecotypes Allochthonous, nitrophilous, and ruderal species in the herb and shrub layer
	
	
	that there are allochthonous, ruderal, nitrophilous tree species on the project site and in its vicinity, including ecotypes unsuitable for the habitat types, there is a risk that they (in the absence of an appropriate approach and effective removal) will spread over the surface of the habitats, while in the area of the equilibrium cascade these species tend to cover the host species of the lepidopteran identified here, in the sense that they will cover
the entire clearing created.
	



d.2.) Impact assessment

The assessment of the impacts on ANPIC was based on their conservation objectives, established by the National Agency for Protected Areas and approved by:
[image: ]Decision no. 546/09.08.2023 on the approval of the Methodological Norms on the implementation of the conservation objectives set out in the Annex to the Order of the Minister of Environment, Waters and Forests no. 1121/2016 on the approval of the Management Plan and the Regulation of the Domogled - Valea Cernei National Park and Natura 2000 sites ROSCI0069 and ROSPA0035, for the site ROSAC0069 Domogled-Valea Cernei, and
[image: ]Decision no. 191/21.05.2021 on supplementing the Decision no. 143/08.04.2020 on the approval of the Methodological Norms on the implementation of the conservation objectives set out in the Annex to the Order of the Minister of Environment, Water and Forests no. 1121/2016 on the approval of the Management Plan and the Regulation of the Domogled - Cerna Valley National Park and Natura 2000 sites ROSCI0069 and ROSPA0035, with Annex 2 - the specific conservation objectives for the site ROSPA0035 Domogled - Cerna Valley,

Identifying and quantifying impacts
The appropriate assessment study identified and assessed all forms of impact of the project that could significantly affect ANPIC, as follows:
1. direct, indirect, secondary;
2. cumulative;
The cumulative impact analysis has been carried out from two points of view, on the one hand from the point of view of the works already realized within the project and on the other hand from the point of view of the projects/activities in the area of implementation of the works.
It should be noted that the works related to the Cerna-Belareca hydroelectric scheme were approved by Decree no. 158/13.05.1980, so in the analysis of the cumulative impact on protected areas of community interest we will refer to the works carried out on the surface of the areas since the year of their designation. In 2005 (prior to the designation of Natura 2000 Sites in 2007), the works at the Cerna waterfall, including the Herculane Power Plant and its elements (water outlet channel, slope protection, etc.), the works for the access roads (including clearing), the clearing works for the power structure (butterfly valve chamber), the clearing works for the penstock channel (1.35 ha) and the area of the surge chamber (0.04 ha) were already completed. Thus, since the protected areas were designated, habitat losses (most likely habitat 40A0*) have been realized on an area of 1.39 ha, which corresponds to 0.1% of the habitat area of the protected area. With regard to the other elements that could have had an impact on the elements of conservation interest at the time of the works (i.e.: increased noise level, waste generation, dust pollution), it was found that their effect was most likely to have been only during the realization of the works, so that at the present time no drying of stands (generated by dust emissions) has been observed and at the same time several species of community interest have been observed in the area of the site, so that it can be said that the impact of the works was punctual and short-lived.
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Table 82 Identification and quantification of impacts

	Intervention
	Impact
	Impacts direct
	Impacts indirect
	Impacts secondary
	Impacts cumulative
	Long-term impacts short and long
	Species
	Affected parameter/target
	Quantifying the impact
	How to quantify

	
























Construction phase
	























Increased noise levels in the project area
	
Perturbation of species activity
	
-
	
-
	Disturbance of the species in maximum one location of
presence
	Short-term impact during construction period
	
Barbastella barbastellus
	
Species distribution in the site
	


















The impact generated by the implementation of the project will be evident only during the construction phase and will result in the dispersion of species (including prey species) to areas further away from the project site. Given that the project is being implemented in a specific location within the protected area, on a small scale and limited in time (for a short duration), the impact generated by the construction activities will be negative but insignificant.
	
























Analysis/modeling of noise level, analysis of the proposed works, their timeframe

	
	
	
Perturbation of species activity
	
-
	
-
	Disturbance of the species in maximum one location of
presence
	Short-term impact during construction period
	
Miniopterus schreibersii
	
Species distribution in the site
	
	

	
	
	
Perturbation of species activity
	
-
	
-
	Disturbance of the species in maximum one location of
presence
	Short-term impact during construction period
	
Myotis blythii
	
Species distribution in the site
	
	

	
	
	
Perturbation of species activity
	
-
	
-
	Disturbance of the species in maximum one location of
presence
	Short-term impact during construction period
	
Myotis emarginatus
	
Species distribution in the site
	
	

	
	
	
Perturbation of species activity
	
-
	
-
	Disruption
of the species in a maximum of
presence
	Short-term impact during construction period
	
Myotis myotis
	
Species distribution in the site
	
	

	
	
	
Perturbation of species activity
	
-
	
-
	Disturbance of the species in maximum one location of
presence
	Short-term impact during construction period
	
Rhinolophus ferrumequinum
	
Species distribution in the site
	
	

	
	
	
Perturbation of species activity
	
-
	
-
	Disturbance of the species in maximum one location of
presence
	Short-term impact during construction period
	
Canis lupus
	
Predator population density
	
	

	
	
	
Perturbation of species activity
	
-
	
-
	Disturbance of the species in maximum one location of
presence
	Short-term impact during construction period
	
Ursus arctos
	
Predator population density
	
	

	
	
	
Perturbation of species activity
	
-
	
-
	Disturbance of the species in maximum one location of
presence
	Short-term impact during construction period
	
A080 Circaetus gallicus
	
Distribution pattern
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Perturbation of species activity
	
-
	
-
	Disturbance of the species in maximum one location of
presence
	Short-term impact during construction period
	
A239 Dendrocopos leucotos
	
Distribution pattern
	
	

	
	
	Perturbation of species activity
	
-
	
-
	Maximum species disturbance
	Short-term impact, during the works
	A238 Dendrocpos medius
	
Distribution pattern
	
	

	Intervention
	Impact
	Impacts direct
	Impacts indirect
	Impacts secondary
	Impacts cumulative
	Long-term impacts short and long
	Species
	Affected parameter/target
	Quantifying the impact
	How to quantify

	
	
	
	
	
	a location of
presence
	
	
	
	
	

	
	
	
Perturbation of species activity
	
-
	
-
	Disturbance of the species in maximum one location of
attendance
	Short-term impact during construction period
	
A236 Dryocopus martius
	
Distribution pattern
	
	

	
	
	
Perturbation of species activity
	
-
	
-
	Disturbance of the species in maximum one location of
presence
	Short-term impact during construction period
	
A103 Falco peregrinus
	
Distribution pattern
	
	

	
	
	
Perturbation of species activity
	
-
	
-
	Disturbance of the species in maximum one location of
presence
	Short-term impact during construction period
	
A321 Ficedula albicollis
	
Distribution pattern
	
	

	
	
	
Perturbation of species activity
	
-
	
-
	Disturbance of the species in maximum one location of
presence
	Short-term impact during construction period
	
A072 Pernis apivorus
	
Distribution pattern
	
	

	
	
	
Perturbation of species activity
	
-
	
-
	Disturbance of the species in maximum one location of
presence
	Short-term impact during construction period
	
A234 Picus canus
	
Distribution pattern
	
	

	
	
	
Perturbation of species activity
	
-
	
-
	Disturbance of the species in maximum one location of
presence
	Short-term impact during construction period
	
A220 Strix uralensis
	
Distribution pattern
	
	

	
	
	
Perturbation of species activity
	
-
	
-
	Disturbance of the species in maximum one location of
presence
	Short-term impact during construction period
	
A212 Cuculus canorus
	
Distribution pattern
	
	



	
	





Possible expansion of tree/shrub species uncharacteristic for habitat types
	






Habitat degradation
	







-
	







-
	







-
	



Medium and long term impact (possibility of expansion of non- characteristic species throughout the duration of the investment object)
	






Callimorpha quadripunctaria
	






Abundance of plants used as nectar sources
	






Species abundance in the project area of 448 square meters
	The area considered as favorable habitat for the species has been created anthropogenically by the removal of forest vegetation for the construction of the surge chamber, so it is very important to maintain the current clearing where the species' host plants (Eupatorium cannabinum and Telekia speciosa) can settle. Given the very small surface area of the habitat (approx. 450 sq.m), as well as its anthropogenic degree, the completion of the work on the surge chamber will not generate any significant negative impact on
this parameter.

	Intervention
	Impact
	Impacts direct
	Impacts indirect
	Impacts secondary
	Impacts cumulative
	Long-term impacts short and long
	Species
	Affected parameter/target
	Quantifying the impact
	How to quantify

	
	
	






Habitat degradation
	
	
	







-
	
	
	






Shrub and tree cover in habitat fragments
	







Increase tree and shrub cover by 20- 30%
	The area considered as favorable habitat for the species has been created anthropogenically by the removal of forest vegetation for the construction of the surge chamber, so that forest vegetation tends to return to this area. The very small area of habitat of the species and the current degree of establishment of shrub and tree vegetation (quite low, less than 30%, consisting of Populus tremula, Salix capraea, Salix capraea, Betula pendula, Salix alba, Rosa canina), indicate that these areas will not be fully afforested unless
the work will be totally abandoned.

	
	
	

Habitat degradation
	

-
	Habitat degradation by increasing the proportion of species
uncharacteristic
	
Increase in the proportion of
non-characteristic species
	
	

91E0*
	Abundance of invasive, ruderal, nitrophilic and allochthonous species, including inappropriate ecotypes
	
	



	
	
	


Habitat degradation
	



-
	
Habitat degradation by increasing the proportion of non- characteristic species
	Cumulative impact with works already carried out (habitat loss on 1.39 ha)
	
	



40A0*
	


Allochthonous, nitrophilous, and ruderal species in the herb and shrub layer
	

Negatively-negligible, increase in the presence of non- characteristic/native species by 2-3 percent maximum.
	Taking into account the small area on which the works will be carried out (remaining to be executed), as well as the degree of dispersion of non- characteristic/native species in the project area, the impact generated by the project (remaining to be executed) will be negative -
insignificant.
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d.3.) Appropriate evaluation conclusions
The project includes unfinished elements of the Cerna-Belareca hydroelectric project approved by Decree no. 158/13.05.1980, the current stage of project realization being over 80%. The project interventions (works still to be executed) can be divided into 4 main areas:
· Zone 1 Lake Cornereva - Not to be implemented in protected areas (the distance in a straight line from the boundary of Natura 2000 sites is 2-4.1 km). Lake Cornereva will be realized by damming the Belareca watercourse (already completed stage, at the moment this stage is more than 80% completed, the river course is diverted through the dam body, on the pipeline). At the same time, it should be noted that this watercourse is a right tributary of the R. Cerna (it is partially located in a protected area), the Cornereva Dam is located more than 23.5 km from the confluence of the two rivers, and on the R. Belareca there are more than 10 transverse and lateral fragmentation (including bottom sills, dams, natural weirs) from the confluence with the R. Cerna to the dam. Thus, although it is certain that there will be a negative impact in the area of this watercourse (R. Belareca), it is not part of a protected area of Community interest (PNACI) and the ecological connectivity with the R. Cerna is already interrupted by the numerous fragmentation already existing.
· Zone 2 Bolvaşniţa I - here the remaining works to be executed are works inside the already drilled galleries;
· Zone 3 Bolvaşniţa II - here the remaining works to be executed are works inside the already drilled galleries;
· Zone 4 Surge chamber - Herculane power structure - Herculane pressure junction - penstock - 110 kV station - Starting with the works in the area of the surge chamber and the power structure and ending with the 110 kV station, all of them will be realized on the surface of the above-mentioned protected areas. In order to analyze the effects of these works and to analyze the effects generated by them, a number of clear clarifications should be made:
· For the realization of these works (remaining to be executed) no additional land will be occupied, no deforestation or removal from the forest will be carried out;
· No works will be carried out on water, thus no works of any kind will be carried
out in the bed of the R. Cerna (no: damming of watercourse , clearing/cutting woody vegetation) and at the same time there will be no pollutants released into the river;
· No rock displacement, extraction of mineral aggregates from riverbeds or rocky slopes on or in the vicinity of the site shall be undertaken;
· No new access routes (roads, paths, etc.) will be built, but existing roads (including forest roads) will be used.
Following the detailed analysis carried out within the study, it can be stated that the impact of the implementation of the project, in all its phases, on the species and habitats for which the protected areas of community interest have been designated, will be insignificant, not affecting their structure and functions.
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Table 83 Findings of the adequate assessment

	PP
components description
	
ANPIC
affected
	
Affected
species/habitats
	Conservation objectives/per affected parameter
	Types of impact, including
cumulative
	Reduction measures
	
Residual impact
	The chosen alternative solution
	Imperative reason for major public interest
	
Compensatory measures
	
Other issues

	
	
	
	
	
	M1, M8,
	
	
	Established by CSAT Decision no. 169 on improving Romania's energy resilience in order to ensure security in the field by operational adaptation and development of new energy production capacities, in the context of the war in Ukraine and by Emergency Ordinance no.
175/2022 for the establishment of some measures concerning investment objectives for the realization of improvements
	
	

	
	
	
	
	
	M10,
	
	Alternative
	
	
	

	
	
	Barbastella barbastellus
	Species distribution on site
	Negative insignificant
	M11, M12,
	Negative insignificant
	"one" - finalizing
	
	Not the case
	-

	
	
	
	
	
	M13,
	
	project
	
	
	

	
	
	
	
	
	M14
	
	
	
	
	

	
	
	
	
	
	M1, M8,
	
	
	
	
	

	
	
	
	
	
	M10,
	
	Alternative
	
	
	

	
	
	Miniopterus schreibersii
	Species distribution on site
	Negative insignificant
	M11, M12,
	Negative insignificant
	"one" - finalizing
	
	Not the case
	-

	
	
	
	
	
	M13,
	
	project
	
	
	

	Construction phase (including operational phase)
	
ROSAC0069
Domogled - Cernei Valley
	
	
	
	M14
	
	
	
	
	

	
	
	

Myotis blythii
	

Species distribution
in the site
	

Negative insignificant
	M1, M8, M10, M11,
M12, M13,
	

Negative insignificant
	
Alternative "one" -
project completion
	
	

Not the case
	

-

	
	
	
	
	
	M14
	
	
	
	
	

	
	
	
	
	
	M1, M8,
	
	
	
	
	

	
	
	
	
	
	M10,
	
	Alternative
	
	
	

	
	
	Myotis emarginatus
	Species distribution on site
	Negative insignificant
	M11, M12,
	Negative insignificant
	"one" - finalizing
	
	Not the case
	-

	
	
	
	
	
	M13,
	
	project
	
	
	

	
	
	
	
	
	M14
	
	
	
	
	

	
	
	
	
	
	M1, M8,
	
	Alternative
	
	
	

	
	
	Myotis myotis
	Species distribution on site
	Negative insignificant
	M10, M11,
	Negative insignificant
	"one" - finalizing
	
	Not the case
	-

	
	
	
	
	
	M12,
	
	project
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	PP
components description
	
ANPIC
affected
	
Affected
species/habi tats
	Conservation objectives/per affected parameter
	Impact types, including cumulativ e
	Reductio n measure s
	
Residu al impact
	The chosen alternative solution
	Imperative reasons of overriding public interest
	
Compensat ory measures
	
Other issues

	
	
	
	
	
	M13,
	
	
	hydroelectric in
	
	

	
	
	
	
	
	M14
	
	
	in progress,
	
	

	
	
	

Rhinolophus ferrumequinum
	

Species distribution
in the site
	

Negative insignificant
	M1, M8, M10, M11, M12,
M13, M14
	

Negative insignificant
	
Alternative "one" - project completion
	as well as other
projects of major public interest using renewable energy, as well as for amending and supplementing certain normative acts
	

Not the case
	

-

	
	
	

Canis lupus
	
Predator population density
	
Negative insignificant
	M1, M7, M8, M10,
M11, M12,
	
Negative insignificant
	
Alternative
"one" - finalizing
	
	

Not the case
	

-

	
	
	
	
	
	M13,
	
	project
	
	
	

	
	
	
	
	
	M14
	
	
	
	
	

	
	
	
	
	
	M1, M7,
	
	
	
	
	

	
	
	
	
	
	M8, M10,
	
	Alternative
	
	
	

	
	
	Ursus arctos
	Density predator population
	Negative insignificant
	M11, M12,
	Negative insignificant
	"one" - finalizing
	
	Not the case
	-

	
	
	
	
	
	M13,
	
	project
	
	
	

	
	
	
	
	
	M14
	
	
	
	
	

	
	


ROSPA0035
Domogled - Cernei Valley
	
A080 Circaetus gallicus
	

Distribution pattern
	
Negative insignificant
	M7, M8, M10, M12, M13, M14
	
Negative insignificant
	Alternative "one" - project completion
	
	

Not the case
	

-

	
	
	
A239
Dendrocopos leucotos
	

Distribution pattern
	
Negative insignificant
	M7, M8, M10, M12, M13,
M14
	
Negative insignificant
	Alternative "one" - project completion
	
	

Not the case
	

-
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	PP
components description
	
ANPIC
affected
	
Affected
species/habi tats
	Conservation objectives/per affected parameter
	Impact types, including cumulativ e
	Reductio n measure s
	
Residu al impact
	The chosen alternative solution
	Imperative reasons of overriding public interest
	
Compensat ory measures
	
Other issues

	
	
	
A238
Dendrocpos medius
	

Distribution pattern
	
Negative insignificant
	M7, M8, M10, M12, M13, M14
	
Negative insignificant
	Alternative "one" - project completion
	
	

Not the case
	

-

	
	
	
A236 Dryocopus martius
	

Distribution pattern
	
Negative insignificant
	M7, M8, M10, M12, M13, M14
	
Negative insignificant
	Alternative "one" - project completion
	
	

Not the case
	

-

	
	
	
A103 Falco peregrinus
	

Distribution pattern
	
Negative insignificant
	M7, M8, M10, M12, M13, M14
	
Negative insignificant
	Alternative "one" - project completion
	
	

Not the case
	

-

	
	
	
A321 Ficedula albicollis
	

Distribution pattern
	
Negative insignificant
	M7, M8, M10, M12, M13, M14
	
Negative insignificant
	Alternative "one" - project completion
	
	

Not the case
	

-

	
	
	
A072 Pernis apivorus
	

Distribution pattern
	
Negative insignificant
	M7, M8, M10, M12, M13, M14
	
Negative insignificant
	Alternative "one" - project completion
	
	

Not the case
	

-

	
	
	
A234 Picus canus
	

Distribution pattern
	
Negative insignificant
	M7, M8, M10, M12, M13,
M14
	
Negative insignificant
	Alternative "one" - project completion
	
	

Not the case
	

-

	
	
	A220 Strix uralensis
	Distribution pattern
	Negative insignificant
	M7, M8, M10,
	Negative insignificant
	Alternative "one" -
	
	Not the case
	-
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	PP
components description
	
ANPIC
affected
	
Affected
species/habi tats
	Conservation objectives/per affected parameter
	Impact types, including cumulativ e
	Reductio n measure s
	
Residu al impact
	The chosen alternative solution
	Imperative reasons of overriding public interest
	
Compensat ory measures
	
Other issues

	
	
	
	
	
	M12,
	
	finalizing
	
	
	

	
	
	
	
	
	M13,
	
	project
	
	
	

	
	
	
	
	
	M14
	
	
	
	
	

	
	
	
A212 Cuculus canorus
	

Distribution pattern
	
Negative insignificant
	M7, M8, M10, M12, M13, M14
	
Negative insignificant
	Alternative "one" - project completion
	
	

Not the case
	

-

	
	
	
	Abundance of plants used as nectar sources
	
	
M5, M9, M11, M12, M13, M14
	
	Alternative
	
	
	

	
	
	
	
	Negative
insignificant
	
	Negative
insignificant
	"one" -
completion
	
	Not the case
	-

	
	
	Callimorpha
	
	
	
	
	project
	
	
	

	
	
	quadripunctaria
	Covered with
	
	
	
	Alternative
	
	
	

	
	
	
	shrubs and trees in fragments of
	Negative insignificant
	
	Negative insignificant
	"one" - finalizing
	
	Not the case
	-

	
	
	
	Habitat
	
	
	
	project
	
	
	

	
	ROSAC0069
Domogled - Cernei Valley
	

91E0*
	Abundance of invasive, ruderal, nitrophilic and allochthonous species, including
	

Negative insignificant
	M2, M3,
M4, M6, M9, M10, M12, M13, M14
	

Negative insignificant
	
Alternative "one" - project completion
	
	

Not the case
	

-

	
	
	
	inappropriate
	
	
	
	
	
	
	

	
	
	
	ecotypes
	
	
	
	
	
	
	

	
	
	
	
	
	M2, M3,
	
	

Alternative "one" - project completion
	
	
	

	
	
	
	Alien species,
	
	M4, M9,
	
	
	
	
	

	
	
	40A0*
	nitrophilic, and ruderal
	Negative insignificant
	M10, M12,
	Negative insignificant
	
	
	Not the case
	-

	
	
	
	in the herb layer
	
	
	
	
	
	
	

	
	
	
	and
	
	
	
	
	
	
	

	
	
	
	shrub
	
	M13,
	
	
	
	
	

	
	
	
	
	
	M14
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Given the overlaps between the protected areas ROSAC0069 Domogled - Cerna Valley, ROSAC0069 Domogled - Cerna Valley and the National Park Domogled - Cerna Valley in the project site area, the measures presented above also apply to the National Park.

e) Climate and climate change

e.1.) Vulnerability of the project to climate change
The climate in the project area is continental-moderate with sub-Mediterranean nuances, the climate subtype of the Banat region being characterized by the circulation of Atlantic air masses and the invasion of Mediterranean air masses, which gives a moderate thermal regime, with frequent warming periods in winter, with early springs and relatively high average precipitation.
The average winter temperature is somewhat higher than in parts of the country at the same altitude. In the summer months, average temperatures are steadily increasing, but more moderate from one month to the next compared to the spring months. The highest recorded temperature in the county was 44.9 degrees C in 1946, and the lowest was -32.2 degrees C in 1929.
The climate is quite mild, making the transition from hills to plains, with some Mediterranean influences; all natural phenomena - winds, rain, snow, snow, earthquakes - are attenuated and are mild compared to those in neighboring territories.
The average annual rainfall is 1000-1200 mm. In June, the rainiest month, 100-120 mm falls, and in January only half of this, 50-60 mm. The average number of rainy days is 140, and snowy days 20-30. Snow cover lasts about 80 days a year.
The general characterization of the climate is generally determined by thermal, wind and rainfall regime.








[image: ]










                 Fig. 245 Average temperature and precipitation in Mehadia, Cornereva and Băile Herculane
(source: Meteoblue)

"Average daily maximum" (solid red line) shows the average maximum temperature of one day for each month. Also, the 'Average daily minimum' (solid blue line) shows the average minimum temperature. Hot days and cold nights (blue and red dashed lines) show the average of the hottest day and the coldest night of each month over the last 30 years. Wind speed is not normally shown, but can be added from the bottom of the graph.

[image: ]
Fig. 246 Cloud cover, sunshine and precipitation days in Mehadia, Cornereva and Băile Herculane (source: Meteoblue)
The graph shows the monthly number of sunny, partly cloudy, cloudy and rainy days. Days with less than 20% cloud cover are considered sunny, those with 20-80% cloud cover as partly cloudy, and those with more than 80% cloud cover as cloudy.

[image: ]
Fig. 247 Maximum temperatures in Mehadia, Cornereva and Băile Herculane (source:
Meteoblue)

The maximum temperature diagram for Mehadia, Cornereva and Băile Herculane shows how many days per month reach certain temperatures.
[image: ]
Fig. 248 Precipitation in Mehadia, Cornereva and Băile Herculane The precipitation Diagram shows on how many days per month a certain amount of precipitation is reached.
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Fig. 249 Wind speed in Mehadia, Cornereva and Băile Herculane (Source: Meteoblue)

[image: ][image: ]The diagram shows the days in a month when the wind reaches a certain speed.
Fig. 250 The wind rose in Mehadia, Cornereva and Băile Herculane (source: Meteoblue) The wind rose shows how many hours a year the wind blows from the indicated direction.
Example SV: The wind blows from the south-west (SV) to the north-east (NE).
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The main risks and vulnerabilities as well as opportunities are outlined below:

Table 84 Identified risks, vulnerabilities and opportunities

	Risks/vulnerabilities
	Opportunities / actions

	Rising costs for heating homes, with the abolition of the centralized heating system and the installation of district heating plants. natural gas base
	Re-establishment, rehabilitation and modernization of the infrastructure of the centralized system of production and distribution of thermal energy

	High share of dwellings that are not thermally rehabilitated (also generating CO2 emissions) and are made of energy inefficient building materials, with
roof
	
Harnessing renewable energy resources by setting up solar and wind farms

	Increased electricity and natural gas consumption of public buildings and low share of public buildings that have benefited from energy efficiency works
	To improve energy efficiency and reduce the costs of powering homes, public buildings, industrial facilities, public lighting, public transport, energy efficiency, energy efficiency and energy savings.
public transport

	Increased costs of electricity consumed by the street lighting system due to its reduced energy efficiency
- Rising energy prices in dry years,
as the share of hydroelectric falls at the expense of (more expensive) thermal energy
	

Setting up hydroelectric plants



The reduction in electricity demand for heating in winter as a result of rising average global temperatures does not offset the increase in electricity needed to run air conditioners and coolers on hot days. Climate change will change seasonal electricity demand to be lower in winter and higher in summer. Climate change may also cause a reduction in hydroelectric production by reducing water resources. Reduced water resources also affect the cooling systems of nuclear power plants.
e.2.) Energy sector risk assessment
Romania's electricity needs are covered by an energy mix in which hydro energy covers around 17% in a normal hydrological year. Due to the occurrence of prolonged summer droughts (2003, 2007), the electricity deficit in the system was covered by the energy produced by burning coal, which created a particular pressure in terms of coal production, but also on the price of
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electricity, knowing that hydro energy is the most important source of energy in a normal hydrological year.
     One threat is related to the fact that the use of coal is jeopardizing the fulfillment of Romania's commitments on SO2, NOx and dust emissions from thermo-electric power plants. A further pressure will be exerted on the cost of electricity by exceeding the amount of greenhouse gas emission allowances allocated to thermal power plants under the National Allocation Plan. Another danger is due to the increased need for air conditioning in the summer, with peak electricity consumption in summer approaching winter peaks. This will put pressure on the entire energy sector, as cogeneration plants, which are much less utilized in summer, operate in winter.
The hazards to energy infrastructure are extreme weather events; there have been many, many situations where thousands of homes have been left without electricity due to severe storms. Hazards include: Collapse of transmission and distribution lines, destruction of electrical transformers due to lightning strikes, prolonged interruption of power supply to consumers due to very rapid increase in demand for air conditioning during the summer, for which the electrical distribution networks are not prepared to cover, the clogging of dams due to river floods, the impossibility of meeting the cooling needs of large power generation plants, which would lead to their shutdown (in 2003, Unit 1 of the Cernavodă CNE had to be shut down due to lack of water in the Danube).
Achieving the objective of the Cerna Belareca HPP will lead to increased investment in the use of renewable energy sources, in order to utilize the economic and technical potential that Romania possesses. This will be all the more important in view of the alarming rise in world fossil fuel prices, but also in order to meet EU commitments.
The risk assessment and prioritization was done by estimating the impact of climate change on each risk and considering the likelihood of a particular change occurring, using a scale of 1 to 5 and constructing a matrix (where 1 is very low impact-low likelihood and 5 is very high impact- high likelihood-risk).
In Cerna-Belareca hydroelectric development the matrix for risks identified in the Energy and Telecommunications sector is:

Table 85 Matrix for risks identified in the Energy and Telecommunications sector

	Hazard
	Vulnerabilities
	Risks
	Impact
	Probability
	Impact
	Score
total

	
Rising temperatures
	
Unrehabilitated dwellings
	
Increase in the number of air conditioning units
	
Increase in costs; Increase in energy consumption
	

5
	

2
	

10

	Extreme
Temperatures
(frost)
	Increasing the number of individual heating systems
	Decrease in gas pressure
	Decrease in quality of life
	
1
	
2
	
2

	

Climate change
	
Old network segments; Low energy consumption
	
Unprofitability in certain segments/networks
	
Difficulties for those who cannot afford it
	

5
	

2
	

10

	
Drought
	
Decrease in hydropower production
	
Energy mix change (price increase)
	Impact on industrial and household consumers
	
5
	
2
	
10

	

Storm
/ freezing rain
	High percentage of overhead distribution cables; High dependence on
Energy
	

Cable collapse
	Interruption of energy supply; Interruption of public lighting
	


5
	


3
	


19



     Vulnerability analysis is the identification of climatic variables or hazards that could have an impact on the proposed project based on sensitivity and exposure for both current and future climate conditions.
Vulnerability (V) is calculated as V=S x E, where S is the degree of sensitivity to a given climatic factor and E is the degree of exposure to a given climatic factor.

Table no. 86 Project vulnerability analysis

	No. crt.
	Climate variables
	Exposure to current conditions
	Exposure to conditions next

	DIRECT EFFECTS

	

1.
	

Average annual
         temperatures
	The average annual temperature trend for the project area, in the period 1960-2023, is increasing at a rate of approx.
0,09°C
	
In the project area, the mean annual temperature increase could be between 1.20°C and 1.29°C

	
2.
	Extreme high temperatures, drought
	At the level of Caraş-Severin country recorded more scorching days in 2023 (with
	The future trend for temperatures is expected to continue rising




	No. crt.
	Climate variables
	Exposure to current conditions
	Exposure to conditions next

	
	
	temperatures ≥35˚C), the temperature record, in force since 1938, i.e. 39.8 degrees, was broken on 05.08.2017, reaching the temperature of
39.9 degrees
	

	

3.
	

Extreme heavy precipitation, floods
	
Increases in annual precipitation extremes have been recorded in the study project area
	The average number of days per year with more precipitation increases in Caraş-Severin county between 0.30 and 0.90 compared to the reference period 1970-2000

	
4.
	Extreme wind speeds
	Slight increase in frequency of occurrence of strong winds
	Slight increase in frequency of strong winds

	

5.
	

Humidity
	
Between 1960-2023, in the project area, the recorded values indicate incipient drought.
	Multi-annual mean values for the coming period indicate significant reductions compared to the current climate for snow depth
in the cold season

	
6.
	
Frost
	The current risk of freezing rain weather is trending towards slight growth.
	Slightly increasing trends in therisk of the weather event of freezing rain

	7.
	
Solar radiation
	There has been an upward trend solar radiation between 1960 and
2023
	Increases in solar radiation values are expected



[bookmark: _Toc175845097]e.3.) Project immunization to climate change in the context of its vulnerability
Risk assessment based on vulnerability analysis

Risk assessment is based on vulnerability analysis and focuses on identifying risks and opportunities associated with high or medium vulnerabilities. This consists of assessing the likelihood and magnitude of the consequences of the impacts associated with the identified climate hazards, as well as the significance of the risk to the proposed projects.


Table No 87 Project vulnerability to climate variables

	No. crt.
	
Climatic variables
	Sensitivity
	Exposure to current conditions
	Vulnerability to
current conditions

	
	
	In
	Out
	
	Entries
	Out

	1.
	Average annual temperatures
	0
	0
	1
	0
	0

	2.
	Extreme high temperatures, drought
	1
	1
	2
	2
	2

	3.
	Extreme heavy precipitation, floods
	1
	1
	2
	2
	2

	4.
	Extreme wind speeds
	1
	1
	2
	2
	2

	5.
	Humidity
	0
	0
	1
	0
	0

	6.
	                      Frost
	1
	1
	2
	2
	2

	7.
	Solar radiation
	0
	0
	1
	0
	0



Legend
	Vulnerability
	small (score 0 -1)
	average (score 2 -3)
	high (score 4 -6)



The analysis of project vulnerability to climate change took into account the following climate variables:
· extreme high temperatures;
· extreme heavy precipitation;
· extreme wind speeds;
· frost;
· storms (tornadoes);
· flooding;
· landslides/soil erosion;
· vegetation fires.
The analysis established an average vulnerability level for 4 climate variables: extreme high temperatures; extreme heavy precipitation; extreme wind speeds and frost.

Climate change mitigation (climate neutrality), adaptation measures

Climate change mitigation involves decarbonization, energy efficiency, energy savings and the use of renewable forms of energy. It involves taking measures to reduce GHG emissions or increase GHG sequestration and is guided by the EU's policy on emission reduction targets for

2030 and 2050. In addition, a large share of the infrastructure projects to be supported in the period 2021-2027 will have a lifetime that will expand after 2050.
In these guidelines, the carbon footprint method is used not only to estimate greenhouse gas emissions for a project when it is ready to be implemented, but more importantly to support the analysis and integration of low-carbon solutions in the planning and design stages. It is therefore essential that climate proofing is integrated into project cycle management from the outset.
Effective measures to reduce greenhouse gas emissions must be taken in the energy sector, mainly at the planning level. Carbon footprint methodologies can be extended to provide an immediate assessment of the extent to which the plan is producing the expected positive effects on GHG emissions. This could be one of the main key performance indicators for such plans.
For the analysis of climate neutrality issues, specific studies have been carried out, based on the Commission Communication on Technical Guidelines for the climate-proofing of infrastructure for the period 2021-2027, (2021/C 373/01).
The process of preparing for climate change immunization has taken into account:
· assessing and specifying the project context, boundaries and interactions between projects;
· selection of the assessment methodology, including key parameters for vulnerability and risk assessment;
· Compilation of key reference documents, such as the applicable National Energy and Climate Plan (NECP) and relevant adaptation strategies and plans, including, for example, national and local disaster risk reduction strategies;
· ensuring compliance with applicable laws, rules and regulations.
      Climate proofing is a process that integrates climate change mitigation and adaptation measures into project development.
        This allows institutional and private investors in Europe to make informed decisions on projects deemed compatible with the Paris Agreement.
        The process comprises two pillars (mitigation, adaptation) and two steps (screening, detailed analysis). Detailed analysis depends on the outcome of the screening stage, which contributes to reducing the administrative burden.
        For the assessment of CO2e emissions, the methodologies referred to in the Commission Communication Technical Guidelines on climate-proofing of infrastructure for the period 2021- 2027, (2021/C 373/01) were used,
       In accordance with the applicable guidelines and methodologies, the specific studies were conducted following the specific process steps outlined below:
I. Mitigation (climate neutrality)
· Phase 1: Screening with assessment of project impacts on GHG emissions
· Phase 2: Detailed analysis, outlining the principles of energy efficiency and GHG emission reduction in the investment conception and design, including GHG emission calculations generated by the project and comparison with the existing situation and the situation without the project (baseline scenario) - only if the project generates emissions of more than 20000 tons CO2/year.

II. Adaptation (climate resilience):
· Step 1: Examination with the following steps:
1. Sensitivity analysis of the project to climate variables;
2. Assessment of the exposure to risks generated by climatic variables in the project area;
3. Vulnerability analysis;
4. Risk assessment.
· Step 2: Adaptation solutions with the following steps:
1. Identifying adaptation options;
2. Assessment of adaptation options;
      We summarize these expert studies below:
    The proposed project will emit 51.46 tons of CO2e of carbon dioxide (CO2) during construction for the entire 60-month construction period.
    In line with the European Commission's Communication on Technical Guidelines on climate-proofing infrastructure, the project does not require a detailed carbon footprint assessment.
      The project will not increase GHG emissions in the area. The conclusion of the climate proofing analysis after the stage 1 screening was that the project does not require a detailed carbon footprint assessment, given that the project development and operation generates less than 20000 tons of CO2e/year and the project type is included in the list of projects for which a detailed carbon footprint assessment is not required.
     The project has no additional impact on emissions and cannot negatively influence climate variables, on the contrary its realization will support the climate mitigation process. The project does not involve activities that may increase GHG emissions in the area, will not significantly influence energy demand and includes solutions for the use of renewable energy sources. The project will not lead to a significant increase inpersonal travel or freight.
      The objective has considered all relevant aspects of GHG emission reduction, mitigation and adaptation to climate change. Thus the objective does not present a significant vulnerability to climate change, taking into account that all measures and technical works to address climate risks identified in the implementation have been included and do not require any additional works for climate change protection and adaptation.
    The project also has no potential to significantly influence the level of GHG emissions in the project area.
    In operation, it will provide an alternative to conventional energy sources by providing renewable energy, thus supporting the reduction of national GHG emissions.

f) Population
The project interventions (works still to be executed) can be divided into 4 main areas:

· Zone 1 Lake Cornereva - located in the county of jud. Caraș-Severin, Cornereva administrative-territorial unit, in the vicinity of the village of Bogâltin, the nearest dwelling being more than 200 m from the body of the dam and more than 1.5 km from the dam's crest (the area where actual works are being carried out). According to the census carried out in 2021, the population of the municipality of Cornereva amounts to 2,707 inhabitants, dispersed in many villages and hamlets, some of them very isolated with scattered households, with long distances between them, among which we mention the villages: Arsuri, Bogâltin, Bojia, Borugi, Camena, Cireșel, Cornereva (the residence), Costiș, Cozia, Cracu Mare, Cracu
Teiului, Dobraia, Dolina, Gruni, Hora Mare, Hora Mică, Ineleț, Izvor, Lunca Florii, Lunca Zaicii, Mesteacăn, Negiudin, Obița, Pogara, Pogara de Sus, Poiana Lungă, Prisăcina, Prislop, Prislop, Ruștin, Scărișoara, Strugasca, Studena, Sub Crâng, Sub Plai, Topla, Țațu, Zănogi, Zbegu, Zmogotin and Zoina.
· Zone 2 Bolvașnița I and Zone 3 Bolvașnița II both located in the county of Bolvașnița I and
Bolvașnița II, both located in the county of Bolvașnița II, jud. Caraş-Severin, Mehadia administrative-territorial unit, in the vicinity of the village of Bolvaşniţa Valley, the nearest dwelling being more than 1.2 km from the Bolvașnița II area. According to the census carried out in 2021, the population of Mehadia commune amounted to 3,512 inhabitants, concentrated in the 4 component villages: Globurău, Mehadia (residence), Plugova and Bolvaşniţa Valley.
- Zone 4 Surge chamber - Herculane power structure - penstock - 110 kV station is located as follows:
c) Surge chamber on jud. Caraș-Severin, Mehadia administrative-territorial unit, more than 1 km from Camping 7 Izvoare (in Băile Herculane);
d) Herculane power structure - penstock - 110 kV station on 110 kV on jud. Caraş-Severin,
Băile Herculane administrative-territorial unit, more than 900 m from Camping 7 Izvoare (in Băile Herculane); Inhabited areas are at considerable distances from the works site (rest to be executed), so that the implementation of the project will not lead to the generation of impacts on the dwellings/residents in the area. The continuation of the works will generate a positive social impact for a relatively limited period of time - the construction period - by creating new jobs.
Given the fact that most of these jobs require a certain degree of professional qualification (driver, surveyor, construction materials laborer, construction equipment manipulator, fireworks, concrete worker, carpenter, injector, etc.) it is expected that the contractor who is to carry out thee works will bring his own employees; in these circumstances, the positive social impact on the area surrounding the works site will be limited.
Also, given the specific nature of such work, it is to be expected that the number of male employees will be higher than the number of female employees.
Once the Cornereva reservoir/dam comes into operation, the positive social impact will be strictly limited, given the small number of new jobs that will be created.
As far as the operation of the Herculane hydroelectric plant is concerned, the situation is completely different: as this hydroelectric plant has been in operation (HA1; HA2) since 1987, the installation and commissioning of the third hydro-aggregator (HA3) will not require the creation of any new jobs in relation to the current situation of permanent operating staff.
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Fig. 251 Distance to dwellings - Cornereva Dam area
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Fig. 252 Distance to dwellings - Bolvaşniţa I and II area


[image: ]
Fig. 253 Distance to dwellings - Băile Herculane area


Labor needed for the project
· work to complete the investment
The table below provides an estimate of the workforce needed to complete the investment, depending on the professional qualifications and trades specific to this type of construction work; it should be noted that not all of these posts may be occupied simultaneously during the period of the investment.
Table 88 Labor required during the investment period

	Specific professional qualification/specialization
	No. persons

	- site manager
	1

	- construction engineer
	3

	- electro - mechanical engineer
	2

	- TESA staff
	4

	- foreman
	3

	- topographer
	2

	- concrete plant operator
	4

	- concrete laboratory operator
	2

	- general transportation vehicle driver
	3

	- dump truck driver (on-site)
	7

	- construction equipment operator
	5

	- explosive ordnance disposal technician
	3

	- carpenter
	3

	- reinforcement steel worker
	4

	- concrete worker
	4

	- injector
	3

	- laborer
	15

	TOTAL
	68



· In operation
[image: ]Cornereva dam
· Foreman - 1 person;
· dam installation electrician - 5 persons;
· hydrotechnical installation machinist - 5 persons.
[image: ]CHE Herculane	it will not be necessary to create any new jobs in relation to the current
situation of operating personnel (electrician, mechanic, machinist, etc.).

g) Human safety and health

Risks to human health and safety, cultural heritage or the environment from accidents, armed attack or disasters


These risks have been highlighted:
[image: ] floods caused by natural overflows of watercourses, ice jams, landslides ; floods caused by incidents, accidents or building damage;
[image: ][image: ]dangerous weather phenomena: heavy rain, heavy snow, thunderstorms and blizzards, ice, frost, ice, frost, early or late frost, heat, hail and drought, tornadoes, avalanches; Armed attacks, fires, explosions, accidental pollution of watercourses, soil, accidental polluting emissions into the atmosphere, earthquakes, damage to or destruction of installations, equipment and hydro-technical constructions, floods, morphological and geological changes in the slopes of reservoirs and other serious natural disasters.
For all these situations, there are measures included in the beneficiary's action plan, drawn up with the county prevention and defense committees. In this case, warning-alarm measures are applied to save people and property; the H.A. is shut down; the quick valve is closed; the dispatcher and the Emergency Situations Cell are notified; the level in the lake is monitored and if there is a danger of flooding the power plant, all CHE installations are de-energized and the CHE is left.
Table 89 Critical thresholds

	
River
	Defense parameters

	
	Attention
	Alert
	Danger

	
	Elevation 
w (cm)
	Flow 
(m3/s)
	Elevation
w(cm)
	Flow
 (m3/s)
	Elevation 
w(cm)
	Flow 
(m3/s)

	Cerna
	100
	28.8
	150
	64.4
	200
	104



The characteristic defense measures defined in case of floods are:
a) For the dyked areas of watercourses:
· Phase I defense - when the water level reaches the foot of the outer slope of the embankment for one third of its length;
· Phase II defense - when the water level reaches halfway between the elevation of Phase I and Phase III defense;
· Phase III of defense - when the water level reaches 0.2 m - 1.5 m below the level of the known maximum water levels or below the maximum level for which the dike was sized or when a critical point is exceeded.
b) For the un-dammed areas of watercourses in hydrometric station sections:
· flood level - I.C. - the level at which significant overflows occur that may lead to flooding of the first objective;
· hazard level - H.P. - the level at which special measures may be necessary to evacuate people and goods, restrictions on the use of bridges and roads, as well as special measures to be taken in the operation of hydro-technical constructions.


For reservoirs, the phases I, II and III of defense are established according to the water level in the lake and the tributary flow and are calculated by the designer/expert in the range between the Normal Retention Level (N.N.R.) and the Maximum Level of Exploitation (N.M.E.) established by the operating regulations.
For the behavior of dams, the critical thresholds are set by the designer for each objective according to:
· the water level in the lake when it exceeds the Normal Retention Level (N.N.R.);
· reaching certain limit values in the behavior of the construction. The limit values in construction behavior are:
· threshold of attention - the values of some of the parameters approach or even exceed the range considered to be normal, without changing the overall stability of the building;
· alert threshold - dangerous changes in behavioral parameters with evolution towards incipient failure phenomena;
· hazard threshold - the dam undergoes changes that may lead to serious damage or failure.
In the case of flood hazards due to ice agglomeration and overflow, the following characteristic magnitudes are determined:
· Phase I - when the ice is breaking up and the debris is flowing down the watercourse and small piles appear;
· Phase II - when the ice-slides become congested and levels rise upstream;
· Phase III - when the landslides have become stuck in a slush, leading to damage by upstream overflow or downstream flow of the landslides due to slush failure.
The following characteristic magnitudes shall be established for flood hazards on agricultural land caused by rising groundaquifer (inland floods):
· threshold of attention - the occurrence of waterlogging on an area of at least 30% of the total area of land potentially affected;
· warning threshold - water stands still in the flooded area for up to 72 hours
· warning/danger threshold - water stagnates in the flooded area for more than 72 hours.

Table no. 90 Localities downstream of the dam with indication of the propagation time of the breaking wave up to the localities and the
maximum height of the water blade - Cerna dam

	
Locality
	Propagation time (minutes)
	H< x (m) - calculated from the level of the thalweg

	
	Scenario 1
	Scenario 2 v1
	Scenario 2 V2
	Scenario 1
	Scenario 2 v1
	Scenario 2 v2

	THE BATHS HERCULANE
	241
	285
	290
	23.36
	21.66
	21.14

	TOPLEȚ
	337
	390
	400
	16.45
	14.50
	13.70

	ORȘOVA
	393
	455
	465
	12.42
	10.83
	10.29



h) Material goods

The archaeological study made a series of recommendations for the analysis of the impact on the archaeological sites in the project area, as follows:

Table no. 91 Archaeological sites discussed in the study on the Cerna-Belareca hydroelectric project


	
No. crt.
	Archaeological objective in
the project area
	
Location/distance from the project
	Possible damage to the objective by project
	
Recommendations

	BOLVAȘNIȚA VALLEY

	1.
	Necropola medievală, code RAN 53318.01.
	-
	The archaeological site will not be affected by the project.
	This is not the case.

	
2.
	Valea Bolaşniţa - Izvorul Ungurului. code RAN 53318.02.
	Before the entrance to the village, about 350-400 m from the bridge over the Bolvaşniţa River and about 100 m west of the
spring.
	
The archaeological site will not be affected by the project.
	
This is not the case.
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No. crt.
	Archaeological objective in
the project area
	
Location/distance from the project
	Possible damage to the objective by project
	
Recommendations

	
3.
	Aşezarea hallstattiană de la Valea Bolvaşniţa – Luncă. Code RAN 53318.03.
	In the immediate vicinity of the intersection of the road to the Bolvașnița Valley with the European highway.
	The archaeological site will not be affected by the project.
	
This is not the case.

	4.
	Necropola medievală, code RAN 53318.04.
	About 3 km from Mehadia.
	The archaeological site will not be affected by the project.
	This is not the case.

	BOGÂLTIN

	
1.
	Aşezarea Coţofeni de la Bogâltin - Vârful Gogâltan, code RAN 52197.01.
	The site is located above the road Băile Herculane - Baia de Aramă, km.14.
	The archaeological site will not be affected by the project.
	Where the investment will affect large tracts of land (where it is found that additional land needs to be taken up), intrusive diagnostics will have to be carried out to check the encumbrance, as required by law archaeological.

	


2.
	Descoperirile funerare de la Bogâltin - Peştera Gogâltan, code RAN 52197.02.
	


Gogâltan Cave
	


The archaeological site will not be affected by the project.
	

	CORNEREVA

	
1.
	Aşezarea Coţofeni de la Cornereva - Piatra Ilişovei, code RAN 52179.01, cod LMI CS-I-s-B-10813.
	
3 km N of the village, on Cerna mountain; peak near "Stâna lui Grecu".
	
The archaeological site will not be affected by the project.
	
This is not the case.

	
2.
	Peştera Bobot de la Cornereva, code RAN 52179.02.
	The cave is located in the Bela Reca River.
	The point is not precisely localized in the RAN.
	Where the investment will affect large tracts of land (if it is found that additional land needs to be taken up), according to the legislation, an intrusive diagnostics should be performed to verigy archaeological excavation.

	
3.
	Peştera din Dealul Ierişorii de la Cornereva, code RAN 52179.03.
	The cave is located in the Bela Reca River.
	The archaeological site will not be affected by the project.
	

	
4.
	Peştera Oilor - Bobot de la Cornereva, code RAN 52179.04.
	-
	
	



	BĂILE HERCULANE

	
1.
	Situl arhologic de la Băile Herculane - Peştera Hoţilor, code RAN 50932.04.
	On the right slope of the Cerna, behind Roman hotel, 500 m N of the village.
	. The archaeological site will not be affected by the project.
	Where the investment will affect large tracts of land (where it is found that additional land needs to be taken up), intrusive diagnostics will have to be carried out in accordance with the legislation to
check the archaeological excavation.

	


2.
	Locuirea din epoca bronzului timpuriu de la Băile Herculane - Peştera Tatarczy, code RAN 50932.03, cod LMI CS-I-s-B-10773.
	

4 km NE of the Pecinisca neighborhood, in the Domogled reserve.
	

The archaeological site will not be affected by the project.
	

	
3.
	Aşezarea medievală timpurie de la Băile Herculane – Sălişte, code RAN 50932.05, cod LMI CS-I-s-B-10774
	
Intravilan, in Pecinișca neighborhood.
	
The archaeological site will not be affected by the project.
	
This is not the case.

	

4.
	Situl arheologic din epoca romană de la Băile Herculane - Zona Cazino, Parc Central, code RAN 50932.01, cod LMI CS-I-s-B-10771.
	

The area between Hotel Cerna, Central Park and Hotel Roman.
	

The archaeological site will not be affected by the project.
	

This is not the case.



	

5.
	The Hallstattian settlement of Băile Herculane - Gura Ungurului, RAN code 50932.02, LMI code CS-I-
s-
B-10775.
	

The cave in Pecinisca neighborhood
	
The archaeological site will not be affected by the project.
	Where the investment will affect large areas of land (if it is found that additional land needs to be taken up),
according to the legislation, a diagnosis will have to be made intrusive, to check for archaeological fill.

	
6.
	Locuirea Coţofeni de la Băile Herculane - Peştera nr. 1, code RAN 50932.11.
	On the left slope of the Cerna Valley, at at the base of a 150-170 m rock wall, to the left of the hydroelectric plant (km
9).
	The archaeological site will not be affected by the project.
	



	
7.
	Aşezarea minieră de la Băile Herculane - Cariera de şist argilos Râpa, cod RAN 50932.23.
	
Râpa clay shale quarry
	
The archaeological site will not be affected by the project.
	

	
8.
	Posibilă locuire la Băile Herculane - Peştera nr. 5 de la Drăstănic.
	
Cave no. 5 at Drăstănic
	The archaeological site will not be affected by the project.
	

	
9.
	Locuirea neolitică de la Băile Herculane - Peştera lui Iorgovan
	on the left slope of the Cerna Valley, between the Jauna and Bidini Valleys
	The archaeological site will not be affected by the project.
	

	
10.
	Locuirea Coţofeni de la Băile Herculane - Peştera nr. 3
	35-45 m to the right and below Cave 1
	The archaeological site will not be affected by the project.
	

	11-23.
	Siturile arheologice de la nr. 11-23
	-
	The archaeological site will not be affected by the project.
	

	-
	Belareca-Cerna main headrace
	In accordance with the legislation in force, archaeological monitoring will be carried out from
the beginning of the investment until its completion.




As it can be seen in the table above, the sensitivity of the works (remaining to be carried out) on the archaeological elements can be manifested in particular in two areas: Bogâltin village and Băile Herculane.
In analyzing the impact on the archaeological sites in the project area, the following were considered:
· The distance of work areas from the location of archaeological sites (more than 500 m for those with known location);
· The area on which the works are carried out: no additional areas of land will be occupied, no excavations will be made in areas other than those already occupied by works;
· Sensitivity of these archaeological sites to works (remaining to be carried out): sensitivity to noise and vibrations, concreting or transportation of materials and machinery to the project areas (e.g. sensitivity of degraded historic buildings to vibrations);
The impact generated during the works on the elements of the archaeological heritage will be insignificant negative and mainly due to the sensitivity of the monument buildings to vibrations generated by the traffic of machinery and trucks during the works. It is worth mentioning that the impact will be limited, reversible, reduced in intensity and limited in time only during the works, during the operation phase there will be no impact on archaeological elements.

i) Landscape

Visual perception of the landscape is subjective, which makes it difficult to assess the impact on this environmental factor. It is important to emphasize that landscape is a result of the interrelation of the other environmental factors, so that the impact on the environmental factors water, air, soil/subsoil, biodiversity and social-economic and cultural environment will be reflected in the quality of the landscape, especially in protected areas.
During the execution of the works, in particular for the works to complete the Cornereva dam crest, the landscape may be affected in terms of aesthetic effect:
· containers for the storage of waste generated by workers;
· by the trucks involved in the work;
· by raising the dam's crest to the designed level;
· dust from machinery and particulate matter from the transportation to the site of raw materials for the remaining work;
During the execution period of the works foreseen by the project, waste is collected in special containers and temporarily stored at the site organizations, and then recovered/disposed of by an authorized economic operator. There will also be areas for temporary storage of construction materials on the site of the site organization.
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None of the site organizations is located in areas of intact forest landscape, both Bolvașnița and Herculane are located in anthropized areas, in areas withagricultural land (pastures, arable land) or in built-up areas.
At the same time, the site organizations (from Bolvaşniţa I and II) are located in remote
areas, act onsiderable distances from inhabited areas.
An insignificant negative impact on the landscape may occur during the remaining works to be carried out on the entire Cerna-Belareca hydroelectric scheme due to the temporary storage of waste and reusable materials on the temporary storage platform and also as a result of the actual works on the site.
The damage to the landscape occurred once the works started and their non-completion, especially in the area of the Cornereva dam, may have an impact on the landscape in this area through landslides, erosion, slope runoff, all of which will be eliminated once the Cornereva dam is filled.
Summarizing the above, it can be assessed that the expected impact on the landscape during the execution of the works is insignificant negative, reducing to neutral (no impact) once the works are completed, the Cornereva dam is filled and the Bolvaşniţa I and II platforms are rebuilt.


5. [bookmark: _TOC_250012][bookmark: _Toc175845098][bookmark: _Hlk175873191]Description of the significant effects that the investment objective may have on the environment

5.1. [bookmark: _Hlk175873215] Use of resources for the project's realization (works still to be executed)

This project falls within the context of the fair and rational use of available resources, addressing issues related to the growth and development of renewable electricity generation and the rational use of available energy potential.
In addition to achieving the main objective - electricity generation - other objectives will be pursued during the implementation of the project, such as:
[image: ]land development in order to locate the project's facilities, construction of access roads and roads for access and operation;
[image: ]development of the infrastructure for the transportation of the electricity produced;  
[image: ]creation of new jobs during the development;
[image: ][image: ]contribute to increasing the share of electricity produced from renewable energy sources; Ensuring a minimum flow of 2.43 m3 /s on the Cerna river, downstream of the Herculane dam, with 97% assurance.
The land on which the project will be finalized is located on the administrative territory of Băile Herculane and the municipalities of Cornereva and Mehadia, outside the urban area, partially within the urban area of Băile Herculane - dam area.

Ownership: Romanian State, Town of Băile Herculane, Commune of Cornereva and Mehadia, other properties.
[bookmark: _Toc175845099]Technical Regime
The total area required to complete the project is 1,194,435 square meters, distributed as follows: On the territory of Cornereva administrative-territorial unit 9998835 square meters
On the territory of the Herculane administrative-territorial unit - 91.573 square meters
On the territory of Mehadia administrative-territorial unit - 39.349 sqm + 63.678 sqm = 103.027 sqm
The main natural resources used to realize the project are: water, soil and mineral aggregates (natural stone, ballast, sand). The mineral aggregates will be sourced from existing quarries/ballast pits also used for the realized elements included in the original project.
The transportation of aggregates from the quarries and/or ballast pits to the project site area will be carried out by specific means of transport on national and/or local roads, as appropriate. Front loaders will also be used for transportation as part of the site/works organization.
Procurement of materials will be done gradually, in stages of construction, so that they can be put into operation and to avoid long-term stockpiling of raw materials. Also, the supply of the necessary natural resources will be made only from authorized companies located as close as possible to the project site.Regarding the source of supply of material resources to be used for the realization of the planned works, they will be purchased from authorized firms specialized in this respect, which will provide the materials ready to be put into operation on the project site, taking into account its specificity.
Taking into account the specific nature of the works as well as the progress of the project, we present below the quantities for the elements already completed within the project and the remaining quantities to be executed.Procurement will be made only from authorized firms, taking into account the optimal distance from the objective. The quantities of materials for each category and sub-category of works have been presented in Table 18. It should be noted that the realization of the project (works remaining to be executed) will not lead to additional land occupation

5.2. [bookmark: _TOC_250011] Effects of PP interventions

a) [bookmark: _TOC_250010][bookmark: _Hlk175873317]Description of project effects
The project interventions (works still to be executed) can be divided into 4 main areas:
· Zone 1 Lake Cornereva; - Not to be implemented in protected areas (the distance in a straight line from the boundary of Natura 2000 sites is 2-4.1 km). Lake Cornereva will be realized by damming the Belareca watercourse (stage already completed, at the moment this stage is more than 80% completed, the river course is diverted through the dam body, on the pipeline). At the same time, it should be noted that this watercourse is a right tributary of the Cerna river (it is partially located in a protected area), the

Cornereva dam is located more than 23.5 km from the confluence of the two rivers, and the Belareca river has been located from the confluence with R. Cerna and up to the dam more than 10 transverse and lateral fragments (including bottom sills, dams, natural weirs). Thus, although it is certain that there will be a negative impact in the area of this watercourse (R. Belareca), it is not part of a protected area of Community interest (ANPIC) and the ecological connectivity with the R. Cerna is already interrupted by the numerous fragmentation already existing.
· Zone 2 Bolvaşniţa 1 - here the remaining works to be executed are works inside the already drilled galleries;
· Zone 3 Bolvaşniţa 2 - here the remaining works to be executed are works inside the already drilled galleries;
· Zone 4 Surge chamber - Herculane power structure - Herculane pressure junction - penstock -
110 kV station - Starting with the works in the area of the surge chamber and the power structure and ending with the 110 kV station, all of them will be realized on the surface of the above-mentioned protected areas. In order to analyze the effects of these works and to analyze the effects generated by them, a number of clear clarifications should be made:
· For the realization of these works (remaining to be executed) no additional land will be occupied, no deforestation or removal from the forest will be carried out;
· No work will be carried out on the water, so no work of any kind will be carried out in the river bed
R. Cerna (will not be realized: damming of watercourse, deforestation/cutting of woody vegetation)
and at the same time there will be no pollutants released into the river;
· There shall be no rock displacement, extraction of mineral aggregates from riverbeds or rocky slopes on or adjacent to the site;
· No new access roads (roads, paths, etc.) will be built, but existing roads (including forest roads) will be used;
At the same time, it should be mentioned that during the operation period (after the completion of the construction and commissioning of the adduction), the water coming through the penstock will be double-used, so after passing from the penstock through the turbine, it will be returned to Lake Prisaca, then it will be again passed through the turbine (used) and then discharged into the Cerna River, basically the water that will come out of the Herculane plant will have the same flow rate and ecological/chemical parameters as at present, with no changes in water quality.
[image: ]
Fig. 254 Removals from the forest (transfer of land from OS Băile Herculane to the Ministry of Electricity (26.11.1983)
[bookmark: _Toc169079119][image: ]                Fig. 255 Forestry map (2012 version) showing the deforestation in the forest in the work areas
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[image: ]Surge chamber
Power structure and penstock

Fig. 256 Silvicultural map (2022 version) from where the areas of works are removed from the forest stock
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Table no. 92 Summary of effects generated by PP implementation

	

Stage
	

Effects
	Type(s) of intervention which generates the effect
	
Quantification method
	
Effect quantification
	
Distance at which effects are felt
	
ANPI
Potentially affected
	

Other additional information

	











Construction
	





Increased noise levels in the project area
	



Works on the balance chamber, butterfly valve chamber, power structure, penstock and 110 kV station Herculane
	






Calculatio ns+	noise dispersion modeling
	In order to assess the noise level generated by the execution of the project, a worst-case situation was considered, i.e. the operation of all equipment and machinery involved in the construction activities, in a 750 m long working front (the distance between the surge chamber and the 110 kV transformer substation, practically the 2 furthest points
in the works area)
	


Taking into account the fact that there is a forest forest adjacent to the project site, which has the capacity to absorb the noise level, it was calculated that at a distance of 100 m from the works area, the noise will be reduced to acceptable parameters (below 50dB)
	





ROSAC0069
Domogled - Valea Cernei and ROSPA0035 Domogled-Valea Cernei
	

The works within the project are works
- remaining to be executed within the Project on increasing the share of electricity production from renewable energy sources through hydroelectric Cerna - Belareca, so that taking into account the extremely small quantities of works remaining to be executed, the small areas where these works are to be completed, as well as their concentration in anthropized areas, it can be said that the noise generated during the works will be reduced in relation to the areas of protected areas.

	
	
Possible expansion of tree/shrub species uncharacteristic of habitat types
	Excavations for the realization of the 110 KV
Herculane 110 KV substation, excavations for earthworks (in
	

Extent of non- characteristic species
	Habitats 40A0* and 91E0* have been identified at the boundary of the project site, and in the area where works have already been carried out (e.g. in the vicinity of gully for
	In view of the degree of closure of the stands/shrublands in the project area and the possibility of dispersal of these species, and the fact that the works
are being carried out quite isolated and
	

ROSAC0069
Domogled - Valea Cernei and ROSPA0035 Domogled-Valea Cernei
	Salix caparea, Populus tremula, Betula pendula are known as Salix species "pioneers" having a great adaptability for installation (even prefer) on anthropized land, where works of any kind have been carried out. It is also known to have a great capacity to spread


SPEEH HIDROELECTRICA S.A.


GREEN COLLECTIVE S.R.L.-WILDLIFE MANAGEMENT CONSULTING S.R.L.
Association
549



	

Stage
	

Effects
	Type(s) of intervention which generates the effect
	
Quantification method
	
Effect quantification
	
Distance at which effects are felt
	
ANPI
Potentially affected
	

Other additional information

	
	
	areas already worked)
	
	the penstock, or on the site of the 110 kV substation) were observed specimens of Salix caparea, Populus tremula, Betula pendula, Robinia pseudocacia, etc. (species uncharacteristic of the 2 types of habitat), there is a possibility that once they were cut (they are not part of the forest, but were installed in the area of the works), their shoots/branches could reach the
habitat surface.
	punctiform, non- characteristic/native species may extend up to 50 m into the habitat.
	
	the acacia, which has excellent budding and suckering.



Given that the project analyzed in this study involves only works (remaining to be executed), as well as the mentions and technical details presented above, it can be noted that the completion of these works will not change the operating technology (nor the environmental conditions) at the present time, practically during the operation period there will be no additional effects on the elements of conservation interest in the two Natura 2000 sites additional to those at the present time.

b) [bookmark: _TOC_250009]Emissions

The main sources of pollution in the project area are air emissions from:
· Excavation, digging and landscaping activities.
· Moving activities in the site organization of the materials used.
· Transport activities Emissions from non-road mobile sources Stage of implementation
In the execution phase, non-road mobile sources will be represented by the machinery and equipment involved in the construction works (bulldozer; excavator; crane; compactor; front- end loader). The emissions from the operation of these sources have been estimated using the calculation methodology EMEP/EEA - 1.A.4 Non road mobile machinery, Tier1, which takes into account the type and consumption of fuel used and the corresponding emission factors for the characteristic pollutants.

Operating stage
At this stage, the non-road mobile sources will be electric generators. It should be noted that these sources will operate occasionally, only in the event of power grid failures. The pollutant emissions from these sources have been estimated using the calculation methodology EMEP/EEA - 1.A.4 Non road mobile machinery, TIER1, which takes into account the type and consumption of fuel used and the corresponding emission factors for the characteristic pollutants.
The results of the emission calculations are shown in the following table.

Table 93 Emissions from non-road mobile sources in the implementation phase

	
Source name
	
Pollutant
	Mass flow
	Emission
concentration (mg/m3 )*

	
	
	kg/h
	g/h
	g/s
	

	
Mobile crane
	Pulberi
	0,015
	14,09
	0,004
	132,19

	
	SO2
	0,002
	1,66
	0,0005
	15,7

	
	NOx
	0,22
	217,18
	0,06
	2048,9

	
	CO
	0,07
	71,71
	0,02
	676,5

	
Excavator/ Front loader
	Pulberi
	0,02
	24,51
	0,01
	132,5

	
	SO2
	0,003
	2,91
	0,001
	15,7

	
	NOx
	0,38
	380,06
	0,11
	2054,4

	
	CO
	0,13
	125,50
	0,03
	678,4

	
Bulldozer
	Pulberi
	0,02
	21,01
	0,01
	133,0

	
	SO2
	0,002
	2,50
	0,001
	15,8

	
	NOx
	0,33
	325,77
	0,09
	2061,8

	
	CO
	0,11
	107,57
	0,03
	680,8

	
Compactor
	Pulberi
	0,01
	14,00
	0,004
	132,1

	
	SO2
	0,002
	1,66
	0,0005
	15,7

	
	NOx
	0,22
	217,18
	0,06
	2048,9

	
	CO
	0,07
	71,71
	0,02
	676,5
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* Due to the estimated mass flow rates for the calculated pollutants being below the limit value of Order no. 462/1993 - Annex 1, the maximum permissible values of pollutant concentrations of the above mentioned Order do not apply to the analyzed sources.

Emissions from unabated stationary sources
Execution stage
The uncontrolled stationary sources of air pollution during the execution period of the works proposed for the realization of the objective are represented by the earth moving activities (stripping, digging, filling, leveling, loading - unloading, transport) for the site development. These operations will mainly be sources of dust emissions into the atmosphere.
An additional source of dust is wind erosion, which accompanies construction works. This phenomenon occurs when, for a certain period of time, uncovered areas of land are exposed to wind action. Wind erosion can, however, be controlled by appropriate measures to reduce the spatial and temporal extent of unvegetated land areas.
Dust generated by material handling and wind erosion is mainly of natural origin (soil particles, mineral dust).
The cutting and welding operations of the metal elements that will make up the buildings will generate emissions of: fine particles containing mainly metal oxides (iron oxide, manganese oxide, nickel oxide, etc.), carbon monoxide resulting from the decomposition of atmospheric carbon dioxide in the electric arc zone, nitrogen dioxide resulting from the oxidation of atmospheric nitrogen due to the high temperature in the electric arc zone, ozone. These sources, however, will not generate significant amounts of pollutants in the atmosphere and have not been included in the calculation of atmospheric emissions.
Emission concentrations cannot be associated with the sources characteristic of the activities during the execution phase of the works, as they are free, open, undirected sources. For the same reason, they cannot be evaluated in relation to the provisions of Order 462/1993 and other emission regulations.
Operating stage
There will be no uncontrolled stationary emission sources during operation.

Emissions from mobile sources
Execution stage
During the execution of the works, the mobile sources will be the heavy goods vehicles for the transportation of construction materials and the vehicles of the employees involved in the construction works. All these sources will not operate simultaneously on the site, and their actual operating time will be short, sufficient for moving around the site and parking them in specially designated areas.
The estimation of pollutant emissions from mobile sources has been carried out using the EMEP/EEA calculation methodology - 1.A.3.b.b.i-iv Road transport 2016, Tier 1, which takes into account the type of

vehicle, fuel type, fuel consumption used and emission factors corresponding to the characteristic pollutants.

Operating stage
In the operation phase of the objective, the mobile sources will be the employees' vehicles,
i.e. 10 vehicles per day (estimated).
We specify that the sources of emissions from employee vehicles will not operate simultaneously on the site, with the busiest period of a day being at the start of the shift. In addition, the duration of a vehicle's operation on the site will be as short as necessary for the time needed to drive to the parking place and to perform parking maneuvers.
Table 94 Mobile source emissions

	Types of mobile sources
	  
    Fuel type
	
Pollutants
	
Emissions (g/h)
	Emissions during execution period (g/h)
	Emissions during operation period (g/h)

	
Employee vehicles
	
Diesel
	CO
	8,45
	66,55
	679,19

	
	
	NOx
	33,36
	259,14
	2641,58

	
	
	Pulberi
	2,94
	22,08
	225,09

	
	
	SO2
	0,07
	0,39
	3,34

	
Employee vehicles
	
Gasoline
	CO
	211,36
	420,96
	4293,78

	
	
	NOx
	22,19
	43,98
	443,66

	
	
	Pulberi
	0,08
	0,17
	1,68

	
	
	SO2
	0,29
	0,53
	4,19



Order No 462/1993 does not set limits for mobile sources. The Order indicates that the pollutant emissions of road motor vehicles are limited as a preventive measure by the technical conditions laid down in the technical inspections carried out periodically throughout the period of use of road motor vehicles registered in the country.
Preventive limitation of emissions from motor vehicles is achieved through the technical conditions imposed at type-approval for registration for entry into service and, throughout their useful life, through mandatory periodic roadworthiness tests.

c) [bookmark: _TOC_250008]Greenhouse gases

Greenhouse gas emissions from Romania's energy sector are on a downward trend, as the share of fossil-fuel electricity decreases and the share of renewables increases. Hydroelectric is a low-carbon renewable energy source and a reliable and cost-effective alternative to fossil-fuel power generation. The use of hydroelectric instead of fossil fuels for electricity generation has helped to avoid more than 100 billion tons of carbon dioxide in the last 50 years alone. All energy sources, even renewable ones, produce carbon emissions over their lifecycle due to emissions caused by their manufacture, construction or operation. Assets

Hydroelectric has a very long lifetime, which means that construction-related emissions can be amortized over a much longer time compared to technologies with shorter lifetimes. Secondary effects related to GHG emissions occur during construction, installation and commissioning or decommissioning and termination of the project.
       The effects are identified by considering whether the project activity will require any practices, processes, consumption or production of energy or materials during its establishment and cessation that will result in a change in GHG emissions unrelated to the primary effect.  For some project types, large effects may occur during construction through transportation of equipment. During the decommissioning phase, effects to be considered may be
associated with off-site waste disposal and equipment dismantling.
      Effects can also occur for some land use projects. For example, reforestation and afforestation projects often require clearing vegetation to prepare land for planting. This results in GHG emissions from the machinery used to clear the land, as well as through the release of carbon stored in the cleared vegetation and soil.
       Reducing GHG emissions or increasing GHG sequestration is key to climate change mitigation. According to the "Communication from the Commission - Technical Guidelines on Climate Mainstreaming in Infrastructure for the period 2021-2027", climate neutrality aims at the following steps:
    Project analysis
· Describing GHG emissions and comparing them with thresholds for absolute and relative emissions;
· Description of the project's consistency with relevant EU and national energy and climate plans, the EU's objective to reduce emissions by 2030 and toachieve
climate neutrality by 2050;
· Provide other relevant information e.g. on the baseline carbon footprint scenario as follows:

Table No 95 Thresholds for the EIB carbon footprint methodology
Relative emissions greater than 20000 tons CO2e/year
(positive or negative)
Absolute emissions greater than 20000 tons CO2e/year
(positive or negative)


     Greenhouse gases included in the EIB Carbon Footprint Methodology include the seven gases listed in the Kyoto Protocol to the United Nations Framework Convention on Climate Change, namely: carbon dioxide (CO2); methane (CH4); nitrous oxide (N2O); hydrofluorocarbons (HFCs); perfluorocarbons (PFCs); sulphur hexafluoride (SF6); and nitrogen trifluoride (NF3). The process of quantifying greenhouse gas emissions converts all emissions into tons of carbon dioxide called CO2e (equivalent) using the global warming potential (GWP).

Infrastructure projects with absolute and/or relative emissions of more than 20,000 tons CO2e/year (positive or negative) should be subject to both screening and detailed analysis of the climate change immunization process for climate change mitigation (Figure No. 257).
[image: ]
Fig. 257 - Overview of the climate change adaptation process for climate change immunization
If, for the Cerna-Belareca hydroelectric development project, the shadow cost of carbon exceeds the emission threshold of more than 20,000 tons CO2/year, GHG emissions will be monetized.

d) [bookmark: _TOC_250007]Waste

The waste quantities were estimated on the basis of the information and quantities of materials used provided by the beneficiary:

Table 96 Estimation of waste quantities

	Nr.
crt
	Type of waste
	Quantity
estimated
	Management mode

	


1.
	


sterile
(code 17.05.04)
	


18.788
mc
	Depending on the area within the construction site from which the excavated material will originate, it will be transported and deposited at one of the four existing spoil heaps in the area of this fall step:
· reservoir basin/intake front;
· Bolvașnița I platform;
· Bolvașnița II platform;
· power structure platform.




	







2.
	






Waste by concrete
(code 17.01.01)
	







3.432 mc
	Since these are inert wastes, we consider that they can be deposited at the same spoil heaps; evidently, a possible crushing of these wastes would be a positive factor in their integration into the heaps.
An alternative solution would consist of transporting these wastes to an ecological landfill that will be operational in the area at the time of the works. Obviously, this solution will involve additional costs that the investment holder will have to bear; we also mention the need to obtain prior approval from the landfill operator regarding the acceptance of these concrete wastes.
Moreover, the possibility of identifying local authorities/businesses interested in using such concrete wastes (e.g., for road works/regulations, etc.) at the appropriate time should also be mentioned.


	
3.
	residual material
- non-hazardous [code (assimilation): code 17.01.01]
	
22.4 mc
	
Being mainly mortar, it will be deposited on the sterile heaps.

	

4.
	residual material
-dangerous
 [code (assimilation): code 17.06.05*]
	

31 440 kg
	This waste is represented by asbestos-cement plates from buildings (1048 pieces, with a length of 2 m and a width of 1 m). This category of waste will be removed from the site only by authorized companies.

	



5.
	


Wood waste [code (assimilation): 03.03.01]
	



997 mc
	The wood material resulting from the operation of removing woody vegetation (trees, shrubs, branches) will be returned to the Cornereva municipality (if they express interest) as a representative of the Romanian state.
The rest of the waste (branches, leaves, grass, weeds) will be transported and deposited at the spoil heap; over time, the presence of this vegetation residue will favor the process of natural rehabilitation of the heap.




	

6.
	
iron and steel waste
(code 17.04.05)
	

59.358 kg
	This category of waste, resulting from rebar shaping operations, will be temporarily stored in a special container that the contractor will remove from the construction footprint according to their own waste management procedures.

	
7.
	paint and primer packaging waste 
( code 15.01.10*)
	
150 kg
	
These will be stored in special containers and recovered by specialized companies.

	8.
	household waste
(cod 20.03.01)
	5 kg/day
	These will be sorted into special containers and recovered by specialized companies.



The estimation of the quantities of waste generated was done by summing up all types of waste resulting from the construction activity (including the demolition phase) for each category.

Waste management
The waste resulting from the realization phase of the proposed project will be managed by the contractor executing the works on the basis of a comprehensive Waste Management Plan in accordance with the provisions of GEO no. 92/2021 on the waste regime which will contain the following elements:
· an inventory of the types and quantities of waste generated, including information on their hazardousness;
· assessing opportunities to reduce the generation of solid waste, in particular hazardous or toxic waste types (where appropriate);
· determining how and who is responsible for implementing waste management measures.
Mainly, the selective collection of recyclable waste and the regular delivery of recoverable waste to authorized companies will be ensured. If waste avoidance is not always possible, then the amount of waste generated will be minimized through reuse, recycling and energy recovery. The disposal step (e.g. by burning) of waste shall only be applied after all other means have been used in a responsible manner so as not to cause negative environmental impacts.

e) [bookmark: _TOC_250006]Noise and vibration
During the construction works, noise sources will be temporary in nature, generating local effects for a limited time. The physical pollution associated with the project at this stage is caused by noise and vibration generated by construction activities (vehicle and machinery engines, material handling, operation of earth-moving machinery used for site development, etc.).
The noise level regulated by STAS 10009/2017, "Urban acoustics, permissible noise level limits" is 65 dB(A) at the site boundary. According to the Order of the Ministry of Health No. 119/2014 for the approval of the Hygiene and Public Health Norms on the living environment of the population, the continuous equivalent weighted sound pressure level (AeqT), measured outside the dwelling according to the standard SR ISO 1996/2-08, at 1.5 m height from the ground, should not to exceed 55 dB and the noise curve Cz 50. During the night (hours 23:00 - 7:00), the continuous equivalent continuous sound level shall not exceed 45 dB and the noise curve Cz 40.
In order to assess the level of impact generated by the proposed project, a noise source modeling was performed using the Sound Plan Essential 2.0 software application. A scenario considered as very likely, i.e. one in which several noise sources operate simultaneously during the execution of the works, was taken into account, considering the following noise levels:
· 1 bulldozer 110 dB(A);
· 1 truck 105 dB(A);
· 1 compactor 100 dB(A);
· 1 crane 104 dB(A);
The sources of noise will be of temporary character, being represented by:
· building operations loading/unloading/ materials and equipment;
· operation of equipment and vehicles involved in construction/erection works;
· vehicular traffic necessary for carrying out the works.
Normally the construction works will take place during the period
between 08:00 and 18:00. But there are also operations that need to be carried out continuously, such as pouring concrete for foundations, which may also require night work.
The results of the modeling carried out with the SoundPLAN software show that, during the construction phase, the noise level generated by the project will not have a significant impact on the quality of living in the neighboring villages at the level of the nearest receptors, the operation of the equipment used in the modeling generating a maximum noise level of about 39 dB. The noise generated by the construction activities is not able to change the current noise level induced mainly by the motor traffic in the area.
At the level of protected areas, the noise generated by construction activities may lead to an increase in the equivalent noise level of up to 100 dB(A) over a distance of maximum 50 m, which could lead to a disturbance of species (especially birds) during the works, but given the site area in a forested area this increase will be significantly reduced in the immediate vicinity of the project.
At the same time, taking into account the location of the works in relation to the inhabited areas (the town of Băile Herculane), the noise value is within the limits set by Order No. 119/2014. Considering the fact that the works carried out within the analyzed project will have a low contribution to the noise level generated in inhabited areas, we consider that no special measures are necessary to reduce the noise level in relation to the localities.


5.3. [bookmark: _TOC_250005]Cumulative impact

In order to identify the cumulative impact of the project with other projects in the area, information was requested from the authorities holding such information and publicly available information was consulted.
From the answers received, no projects were identified that would generate cumulative impact and overlap in terms of execution with the remaining works to be executed within the Cerna - Belareca hydroelectric project, except for those available on the Băile Herculane City Hall website.
At the same time, the impact of the works execution activity can be cumulative with the existing traffic on the access roads and with the existing traffic on the county road DJ 608 (com Mehadia/sat Plugova - com Teregova/sat Rusca) and on the national road DN 67D (Băile Herculane - Tg Jiu).
Also, the transportation of materials for the works at the Bolvașnița I inspection access tube and Bolvașnița II inspection access tube can be cumulative in terms of impact with the existing traffic on the communal road upstream of the village of Bolvaşniţa Valley.
In the area where work is to continue on the Cornereva dam, exhaust fumes and dust from the exhaust gases of motor vehicles on the DJ608 (com Mehadia/sat Plugova - com Teregova/sat Rusca) are a source of air pollution. The same source of air pollution also occurs in the area of the Herculane storage/CHE (where HA3 is to be built), generated by the traffic of means of transport on DN 67D (Băile Herculane - Tg Jiu).
Considering the typology of the project, as well as the level of traffic on the above- mentioned roads, the cumulative impact will be low-moderate and will not require additional measures beyond those set for the protection of the air environmental factor in the environmental documents prepared for this project.
For the realization of the project, specific development works will be required at the previously used quarry and ballast works. It will thus be necessary to ensure the safe use of the access road to the quarry by working on the road superstructure and by installing safety nets.
Then, in order to obtain material for the remaining work, excavations will be made and slope protection will be provided.
In the unlikely event that project execution will overlap with the execution period of other projects, the cumulative impact will be moderate, which will be kept under control through operational measures for the execution of the works.
Also, for the operation of the project, the 110 kV LES will be realized from the 110 kV station of CHE Herculane which will follow the route of the penstock and enter upstream of the butterfly valve of the Herculane power structure in the Main Pipeline. Then the 110 kV LES, posted on the headrance gallery wall will exit the headrance gallery at the Bolovasnița II access tube and connect to a 110 kV terminal pole.

From this terminal pillar to the 110/20 kV system station, a 110 kV LEA of about 6.5 km will be built to the 110/20 kV Crușovăț System Station, which will be extended by one cell.
Cornereva Dam will be supplied with electricity through two 20 kV overhead power lines, namely:
- Cornereva - Rusca - Armenis to be realized;
- Cruşovăţ - Plugova - Bogâltin - Cornereva, which currently feeds the organization of the dam construction site and which will be relocated on the left bank road of the future reservoir.

Table no. 97 Characteristics of other PPs (under implementation, approved or under evaluation) that may have a cumulative impact on
ANPIC with the evaluated PP

	No. ctr.
	Name PP
	Location in relation to
ANPIC (distance)
	Effects generated
	Impacts

	
1
	"Consolidation DN 67D km 76+830 - km 108+390 (with interruptions) Cernei Valley - Băile Herculane - sector km
89+700 - km 108+390"
	On the surface of protected
natural areas
	Increase in noise levels, atmospheric emissions
	
Disrupt

	
2
	"DEVELOPING THE INFRASTRUCTURE FOR SPA TOURISM IN BĂILE HERCULANE RESORT"
	At the boundary of the protected areas
	Increase in noise levels, atmospheric emissions
	
Disrupt

	
3
	"Conservation and valorization of the natural and built heritage for the development of spa tourism in the resort of Băile Herculane"
	At the boundary of the protected areas
	Increase in noise levels, atmospheric emissions
	
Disrupt

	
4
	"URBAN REHABILITATION IN THE TOWN
OF BĂILE HERCULANE"
	At the boundary of the protected areas
	Increase in noise levels, atmospheric emissions
	
Disrupt

	
5
	"ROADS AND PARKING LOTS REPAIRING TRANDAFIRILOR ROAD ZONE 1 AND ZONE 2, CARAȘ-SEVERIN COUNTY - IN THE TOWN
OF BĂILE HERCULANE"
	At the boundary of the protected areas
	Increase in noise levels, atmospheric emissions
	
Disrupt

	
6
	"REHABILITATION AND MODERNIZATION OF SIMINICEA STREET IN BĂILE HERCULANE TOWN, CARAŞ-SEVERIN COUNTY"
	At the boundary of the protected areas
	Increase in noise levels, atmospheric emissions
	
Disrupt

	
7
	
Modernization of the county road DJ 608;
	Approx. 2 km from the boundary of protected areas
	Increase in noise levels, atmospheric emissions
	
Disrupt
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Several catchments, lakes or micro-hydroelectric plants are located in the Cerna catchment, their location is presented in the table below:

Table no. 98 Objectives in BH Cerna

	
No
	
Name of catchment/ Hydropower plant
	Stereo 70 coordinates
	
Parks
	
ANPIC
	
Ecological Flow
	
Average flow
	
Water_body
	
Types
	Distance from project

	
	
	
X
	
Y
	
	
	
	
	
	
	

	



1
	



Herculane Dam
	



298789,00
	



384546,00
	

RONPA00 01
Domogled National Park
-
Cernei Valley
	ROSAC00 69
Domogled
· Cernei Valley, ROSPA00 35
Domogled
· Cerne i Valley
	



2,43
	



3,94
	


Cerna, within the water body Cerna - ac.
Herculane
	



RO01
	



Not the case

	



2
	



Cerna dam (Iovan valley)
	



321962,90
	



409330,87
	

RONPA00 01
Domogled National Park
-
Cernei Valley
	ROSAC00 69
Domogled
· Cernei Valley, ROSPA00 35
Domogled
· Cerne i Valley
	


not foreseen
	



1,74
	
river Cerna, within the water body Cerna - ac. Valea lui Iovan, water catchment area Banat
	



RO01
	


33,5
km upstream



	

3
	

Capture Craiova
	

312799,59
	

405048,19
	RONPA00 01
Domogled National Park
- Cernei Valley
	ROSAC00 69
Domogled
-
Cernei
Valley, ROSPA00
35
Domogled
- Cernei Valley
	
not foreseen
	

0,272
	Craiova River, within the water body Craiova
 - 
upstream secondary intake, Banat hydrographic basin
	

RO01
	
24,5
km, upstream

	



4
	



Olanu catchment
	



313479,00
	



408078,00
	

RONPA00 01
Domogled National Park
· Cernei Valley
	ROSAC00 69
Domogled
· Cernei Valley, ROSPA00 35
Domogled
· Cerne i Valley
	


Not foreseen
	



0,313
	

the Olanul watercourse, within the Olanul water body 
– 
secondary catchment area
	



RO01
	


27,5
km, upstream

	




5
	




Stârminos catchment
	




314547,00
	




408056,00
	

RONPA00 01
Domogled National Park
· Cernei Valley
	ROSAC00 69
Domogled
· Cernei Valley, ROSPA00 35
Domogled
· Cerne i Valley
	



not foreseen
	




0,027
	Unregistered watercourse without a name, left tributary of the Olanul watercourse. It is considered part of the Olanul water body 
- 
downstream of the secondary intake.
	




RO01
	



28 km upstream



	


6
	


Balmez catchment
	


318711,69
	


410553,73
	RONPA00 01
Domogled National Park
-
Cernei Valley
	ROSAC00 69
Domogled
- Cernei Valley, ROSPA00 35
Domogled
- Cernei Valley
	

not foreseen
	


0,190
	Balmez, within the water body 
Balmez
 - 
upstream secondary intake
	


RO01
	

32,5
km, upstream

	
	
	
	
	
	
	
	
	
	
	

	



7
	



CHE HERCULANE
	



298804,00
	



384500,00
	

RONPA00 01
Domogled National Park
-
Cernei Valley
	ROSAC00 69
Domogled
· Cernei Valley, ROSPA00 35
Domogled
· Cerne i Valley
	



NA
	



NA
	


Cerna, within the water body Cerna – 
ac.
Herculane
	



-
	



Not the case

	



8
	



Cerna - ac. Herculane (ROLW6-2_B2)
	



Herculane reservoir
	

RONPA00 01
Domogled National Park
-
Cernei Valley
	ROSAC00 69
Domogled
· Cernei Valley, ROSPA00 35
Domogled
· Cerne i Valley
	



Qmed retrieved
(mc/s)
- 0,0142
	
	



Cerna
	



ROLW6-2_B2
	

	
9
	
	
Mehadica river, upstream of the confluence with
Belentinu stream
	
-
	
-
	Qmed
retrieved
(mc/s)
- 0,0034
	
	
Mehadica
	
RORW6-2- 12_B1
	

	10
	
Bela Reca - spring -  Mehadica confluence + tributaries
(RORW6-2-12_B1)
	
Mehadica river, downstream of the confluence
with Belentinu stream
	-
	-
	Qmed
retrieved
(mc/s)
- 0,0038
	
	Mehadica
	RORW6-2- 12_B1
	

	
11
	
	
River Ranica, village of Cornereva
	
-
	
-
	Qmed
retrieved
(mc/s)
- 2,199
	
	
Ranica
	RORW6-2- 12_B1
	




[image: ]
Fig. 258 Location of catchments in the site area










a) [bookmark: _Toc175845100]Assessment of the Cumulative Impact of the Proposed Project with Projects Authorized/Under Authorization/Under Approval/Under Consideration/Planned on Identified Water Bodies
The analysis of the impacts of the proposed project in aggregate with the authorized/ pending authorized/ approved/ pending/ planned projects on the water bodies for which cause-effect mechanisms have been identified in the Type 2a tables will be presented below. Also, the analysis was carried out for the quality elements potentially affected, i.e. those for which the answer was "Yes" or "Uncertain" in the type 2a table.
As mentioned in the previous chapters of the present study, when filling in the type 4a tables (according to Annex 3 of Order 828/2019), those types of pressures/works that can be cumulated with the works related to the Cerna Belareca H.E.H. were taken into account. Therefore, the type 4a table has been completed only for the water bodies Bela Reca river - spring - Mehadica confluence + tributaries and Cerna - Herculane reservoir - Bela Reca confluence.
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· Water body Bela Reca - spring - confluence Mehadica + tributaries (RORW6-2-12_B1)
Table no. 99 (4a). Scoping table for the assessment of compliance with the requirements of the Water Law - Cumulative Impact (Rivers)

	Identification of the quality indicator (parameter)
that could be affected by the project
	Will the effect be temporary at the water body level?
Yes/ No / Unsure
	
Justification
	Will the effect be insignificant in the water body?
Yes / No / Unsure
	
Justification

	Hydromorphological elements

	









Hydrological regime: flow quantity and dynamics
	









No. The effect will be permanent
	Currently, on the Bela Reca - spring - Mehadica confluence + tributaries water body, in addition to the Cornereva dam catchment, there are two other catchments for population supply and two other catchments are planned for population supply.
The four water abstractions for population do not generate a significant change in the flow, they place the indicator in class I at the section level (and therefore, the four sectors show class I).
In the case of related water abstraction
A.H.E. Cerna Belareca generates a change
significant flow, they classify the indicator as class V at the section level (and therefore, the sector shows class V).
Thus, on the Bela Reca water body - spring - confluence Mehadica + tributaries, only 1
	










Yes. The effect will be insignificant
	





The affected section of the river is less than 30% of the length of the Bela Reca water body - spring - confluence Mehadica + tributaries, which means that the impact of the construction and operation of the Cornereva dam cumulated with other similar pressures is insignificant at the water body level.
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	Identification of the quality indicator (parameter)
that could be affected by the project
	Will the effect be temporary in the water body?
Yes/ No / Unsure
	
Justification
	Will the effect be insignificant in the water body?
Yes / No / Unsure
	
Justification

	
	
	The sector is in poor condition in terms of weakness, with a length of 16.44 km, representing 7.72% of
the length of the water body.
	
	

	Hydrological regime:
groundwater connectivity
	-
	-
	-
	-
	

	


Longitudinal river continuity
	


No. The effect will be permanent
	Currently, the Bela Reca - spring - Mehadica confluence
+ tributaries water body is fragmented by multiple transversal works, generating a disruption of longitudinal connectivity on a length of
142.69 km representing 67% of the water body length.
	



No. The effect will be significant
	The affected river sector represents more than 30% / 25km of the length of the water body Bela Reca - spring -
confluence Mehadica + tributaries which means that the impact of obstacles on longitudinal connectivity is significant at
water body level.

	Lateral continuity of the river
	-
	-
	-
	-

	



Morphological conditions: river depth and width
	



No. The effect will be permanent
	Given that the parameters depth and width are closely related to flow, the spatial extent of the impact of flow reduction on the water body can also be associated with these parameters. Therefore, the river sector that may be affected in terms of depth and
width is similar to the one affected in terms of flow:
	




Yes. The effect will be insignificant
	The affected section of the river is less than 30% of the length of the Bela Reca water body - spring - confluence Mehadica + tributaries, which means that the impact of the construction and operation of the Cornereva dam is insignificant at the water
body level in terms of depth and width.



	Identification of the quality indicator (parameter)
that could be affected by the project
	Will the effect be temporary at the water body level?
Yes/ No / Unsure
	
Justification
	Will the effect be insignificant in the water body?
Yes / No / Unsure
	
Justification

	
	
	between the Cornereva dam and the confluence with the Globul river with alength of about 16.44 km, representing 7.72% of the
the length of the water body.
	
	

	






Morphological conditions: bed structure and substrate
	






No. The effect will be permanent
	Given that the parameter bed substrate is closely related to flow, the spatial extent of the impact of flow reduction on the water body can also be associated with this parameter.
Therefore, the sector of the river that may be affected in terms of depth and width is similar to the one affected in terms of flow: between the Cornereva dam and the confluence with the Globul river with alength of about 16.44 km, representing 7.72% of the
the length of the water body.
	






Yes. The effect is insignificant
	

The affected section of the river is less than 30% of the length of the Bela Reca water body - spring - Mehadica confluence + tributaries which means that the impact of the construction and operation of the Cornereva dam is insignificant at the water body level in terms of bed substrate.

	Morphological conditions:
riparian zone structure
	-
	-
	-
	-

	Physical-chemical elements

	
Thermal conditions
	
Yes
	The change in thermal conditions is temporary, only occurring during periods of extreme temperatures (hot and dry summers)
	
Yes. The effect is insignificant
	The impact is negligible, due to the mountain stage of the works
with the other works





	Identification of the quality indicator (parameter)
that could be affected by the project
	Will the effect be temporary in the water body?
Yes/ No / Unsure
	
Justification
	Will the effect be insignificant in the water body?
Yes / No / Unsure
	
Justification

	
	
	and it lasts until the vegetation restores.
The vegetation acts as a buffer during hot summer periods, protecting against water evaporation and growth
CO2 concentration.whereas
	
	identified, they present in Naturally fast-flowing streams and low water temperatures.

	


Oxygenation conditions
	


Yes
	
It appears temporarily, during the works.
The effect is indirectly caused by the increase in turbidity of the water during the periods when the works are being carried out, since
	


Yes. The effect is insignificant
	The impact is insignificant, due to the mountainous stage in which the works are located, together with the other works identified, they present in
Naturally fast-flowing streams and low water temperatures.

	Salinity
	-
	-
	-
	-

	Acidification
	-
	-
	-
	-

	Nutrient conditions
	-
	-
	-
	

	Synthetic specific pollutants - organic micropollutants
	-
	-
	-
	-

	Specific non-synthetic pollutants - metals
	-
	-
	-
	-

	Quality biological elements

	Phytoplankton
	-
	-
	-
	-

	

Phytobentos
	
No. The effect will be permanent
	Given that:
-	phytobenthos is closely related to
substrate,
	
Yes. The effect will be insignificant
	The affected section of the river is less than 30% of the length of the Bela Reca water body - spring - confluence Mehadica +




	Identification of the quality indicator (parameter)
that could be affected by the project
	Will the effect be temporary in the water body?
Yes/ No / Unsure
	
Justification
	Will the effect be insignificant in the water body?
Yes / No / Unsure
	
Justification

	
	
	-	the approach considered for the substrate the bed of the riverbed,
It was considered that the section of the river for which a change in the phytobenthos communities may be generated to be about 6.44 km long, representing 7.72% of the length of the water body.
	
	tributaries, which means that the impact of the construction and operation of the Cornereva dam cumulated with other similar pressures is insignificant at the water body level in terms of phytobenthos.

	Macrophytes
	-
	-
	-
	-

	





Benthic invertebrate fauna
	





No. The effect will be permanent



	
Given that:
· benthic invertebrates are closely related with the substrate,
· the approach considered for the substrate of the riverbed,
 The section of the river for which a change in benthic invertebrate communities may be generated was considered to be about 16.44 km long, representing 2% of the length of the water body.
	





Yes. The effect will be insignificant
	
The affected section of the river is less than 30% of the length of the Bela Reca water body - spring - Mehadica confluence + tributaries, which means that the impact of the construction and operation of the Cornereva dam in combination with other similar pressures is insignificant for invertebrates in the water body benthic.

	
Fish fauna
	
No. The effect will be permanent
	Completion and operation of the Cornereva dam leads to
fragmentation of aquatic habitat and fish populations,
	
No. The effect is significant
	The affected river sections represent more than 30%
and more than 25 km of the length of water body





	Identification of the quality indicator (parameter)
that could be affected by the project
	Will the effect be temporary at the water body level?
Yes/ No / Unsure
	
Justification
	Will the effect be insignificant in the water body?
Yes / No / Unsure
	
Justification

	
	
	generating additional fragmentation on the water body. The fragmentation is manifested over a length of
142.69 km representing 67 % of the length of the water body and is the result of all the elements
of
fragmentation on the water body.
	
	Bela Reca - spring - confluence Mehadica + tributaries meaning that the impact of obstacles on longitudinal connectivity is significant at the water body level.

	Chemical status

	Priority substances (Annex 1)
	-
	-
	-
	-

	Priority hazardous substances
(Annex 1)
	-
	-
	-
	-

	Protected areas (see Annex no.
1^2 of the Water Law)
	Could the status of protected areas be compromised?
Yes / No / Unsure

	AB01RW00141 abstraction of water for drinking from surface water source
	
-

	AB01RWW00145 abstraction of water for drinking from a source of
surface water
	
-

	
Salmon farming area
	Yes. The completion and operation of the Cornereva dam, as well as the operation of the other existing/authorized/under authorization/under authorization/under approval/under approval/under approval/under approval/under planned works (cross- damming works), by modifying the supporting quality elements (e.g. flow reduction, stream fragmentation), generate a reduction of the aquatic habitat with effects on
fish species characteristic of the salmon farming area.

	*RONPA0001 Domogled National Park - Cernei Valley
	-



-
*ROSPA0035 Domogled - Cernei Valley

	*ROSAC0069 Domogled - Cernei Valley
	Yes. Biodiversity analysis (including ichthyofauna) has been carried out as part of the Appropriate Assessment Study for each
parameter.




· Water body Cerna - Herculane - Bela Reca confluence (RORW6-2_B3)
Table no. 100 (4a). Table for scoping the assessment of compliance with the requirements of the Water Law - Cumulative Impact (Rivers)

	
Identification of the quality indicator (parameter) that could be affected by the project
	
Will the effect be temporary at the water body level?
Yes/ No / Unsure
	

Justification
	Will the effect be insignificant in the water body?
Yes / No / Unsure
	

Justification

	Hydromorphological elements

	Hydrological regime: flow quantity and dynamics
	-
	
	-
	-

	Hydrological regime: groundwater connectivity
	
-
	
-
	
-
	
-

	

Longitudinal river continuity
	


No. The effect will be permanent
	The Cerna water body - Herculane reservoir - Bela Reca confluence is fragmented by the 3 sills (other than those related to the Cerna Belareca H.E.H.A.), generating a disruption of longitudinal connectivity over a length of 3.76 km, representing about
32% of the length of the water body.
	

No. The effect will be significant
	The affected river sector represents more than 30% of the length of the water body Cerna - Herculane reservoir - Bela Reca confluence which means that
the cumulative impact of all fragmentation elements




	
Identification of the quality indicator (parameter) that could be affected by the project
	
Will the effect be temporary at the water body level?
Yes/ No / Unsure
	

Justification
	Will the effect be insignificant in the water body?
Yes / No / Unsure
	

Justification

	
	
	
	
	(other than those related to A.H.E. Cerna Belareca) of the water body is significant.

	Lateral continuity of the river
	-
	-
	-
	-

	Morphological conditions: river depth and width
	-
	-	-
	-
	-

	Morphological conditions:
structure
and bed substrate
	-
	-
	-
	-

	Morphological conditions:
riparian zone structure
	-
	-
	-
	-

	Physical-chemical elements

	Thermal conditions
	-
	-
	-
	-

	Oxygenation conditions
	-
	-
	-
	-

	Salinity
	-
	-
	-
	-

	Acidification
	-
	-
	-
	-

	Nutrient conditions
	-
	-
	-
	-

	Synthetic specific pollutants - organic micropollutants
	-
	-
	-
	-

	Specific non-synthetic pollutants
- metals
	-
	-
	-
	-

	Quality biological elements

	Phytoplankton
	-
	-
	-
	-

	Phytobentos
	-
	-
	-
	-

	Macrophytes
	-
	-
	-
	-

	Benthic invertebrate fauna
	-
	-
	-
	-




	
Identification of the quality indicator (parameter) that could be affected by the project
	
Will the effect be temporary at the water body level?
Yes/ No / Unsure
	

Justification
	Will the effect be insignificant in the water body?
Yes / No / Unsure
	

Justification

	

Fish
	


No. The effect will be permanent
	The stabilization works of the thalweg, combined with other damming works, can cause habitat fragmentation for fish over a length of 3.76 km, representing approximately 32% of the water body's length.
	

No. The effect will be significant
	The affected river section represents more than 30% of the water body length, which means that the cumulative impact of all the fragmentation elements in the water body
is significant.

	Chemical status

	Priority substances (Annex 1)
	-
	-
	-
	-

	Priority hazardous substances
(Annex 1)
	-
	-
	-
	-

	Protected areas (see Annex no. 1^2 of the Water Law)
	Could the status of protected areas be compromised?
Yes / No / Unsure

	
Salmon farming area
	Yes. The water body Cerna - Herculane - Bela Reca confluence, which is an important habitat for economically important fish species, is fragmented by damming works (other than those related to the Cerna Belareca H.E.H.A.) over a length of 3.76 km, representing about 32% of the water body length. At the same time, along the entire length of the
The flow is influenced by the operating regime of the Herculane dam.

	* ROSAC0069 Domogled - Cernei Valley
	Yes. Biodiversity analysis (including ichthyofauna) has been carried out as part of the Appropriate Assessment Study for
each parameter.

	* RONPA0001 Domogled National Park - Cerna Valley
	Yes. Biodiversity analysis (including ichthyofauna) has been carried out as part of the Appropriate Assessment Study for
each parameter.

	* ROSPA0035 Domogled - Cernei Valley
	-


"-" - item for which no assessment was required.
"*"analysis linked to the results of environmental impact studies and appropriate assessment.
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The above tables (type 4a) have been completed for the water bodies Bela Reca - spring - confluence Mehadica + tributaries and Cerna - Herculane reservoir - confluence Bela Reca.
For both water bodies, possible permanent and significant effects were identified for the quality elements "longitudinal connectivity" and "fish fauna".
According to the Banat MSWMP 2022-2027 among the two water bodies for which possible permanent and significant effects have been identified, the water body Cerna - Herculane reservoir - Bela Reca confluence fulfills the environmental objectives (good ecological potential and good chemical status).
For groundwater bodies, the 4e tables did not need to be completed as no cause-effect mechanisms were identified in the 2e table.


b) [bookmark: _Toc175845101]Assessment of the cumulative impact on biodiversity of the proposed project with projects authorized/under authorization/approved/under approval/under approval/planned

The cumulative impact analysis has been carried out from two points of view, on the one hand from the point of view of the works already realized within the project and on the other hand from the point of view of the projects/activities in the area of implementation of the works.
It should be mentioned that the works related to the Cerna-Belareca hydroelectric scheme were approved by Decree no.158/13.05.1980, so in the analysis of the cumulative impact on protected areas of community interest we will refer to the works carried out on the surface of the areas since the year of their designation.
As can be seen from fig. 9 and 10, in 2005 (prior to the designation of Natura 2000 Sites in 2007), the works at the Cerna waterfall, including the Herculane Power Plant and its elements (water outlet channel, slope protection, etc.), the works for the access roads (including clearing), the clearing works for the power structure (butterfly valve chamber), the clearing works for the penstock channel (1.35 ha) and the area of the surge chamber (0.04 ha) were already completed.
Thus, since the protected areas were designated, habitat losses (most likely habitat 40A0*) have been realized on an area of 1.39 ha, which corresponds to 0.1% of the habitat area of the protected area.
As regards the other elements that could have had an impact on the elements of conservation interest at the time the works were carried out (i.e.: increased noise level, waste generation, dust pollution), it was found that their effect was most likely only during the period of the works, so that at the present time no phenomena of drying of the stands (generated by dust emissions) have been observed and at the same time several species of community interest have been observed in the area of the site, so that it can be said that the impact of the works was punctual and short-lived.
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Table 101 Identification and quantification of impacts

	Intervention
	Impact
	Direct impacts
	Indirect impacts
	Impacts secondary
	Cumulative impacts
	Short and long term impacts
	Species
	Affected parameter/target
	Quantifying the impact
	How to quantify

	
























Construction (and operation) phase
	
























Increased noise levels in the project area
	
Perturbation of species activity
	
-
	
-
	Disturbance of the species in maximum one location of
presence
	Short-term impact during construction period
	
Barbastella barbastellus
	
Species distribution in the site
	



















Impact generated by the realization The project will only occur during the works and will consist in the dispersal of specimens of the species (including prey species) to more distant areas (from the project).
Given that the project is being implemented in the protected area, on a limited area and limited in time (short duration), the impact generated by the works will be negative-negligible.
	
























Analysis/modeling of noise level, analysis of the proposed works, their timeframe

	
	
	
Perturbation of species activity
	
-
	
-
	Disturbance of the species in maximum one location of
presence
	Short-term impact during construction period
	
Miniopterus schreibersii
	
Species distribution in the site
	
	

	
	
	
Perturbation of species activity
	
-
	
-
	Disturbance of the species in maximum one location of
presence
	Short-term impact during construction period
	
Myotis blythii
	
Species distribution in the site
	
	

	
	
	
Perturbation of species activity
	
-
	
-
	Disturbance of the species in maximum one
location of presence
	Short-term impact during construction period
	
Myotis emarginatus
	
Species distribution in the site
	
	

	
	
	
Perturbation of species activity
	
-
	
-
	Disturbance of the species in maximum one location of
presence
	Short-term impact during construction period
	
Myotis myotis
	
Species distribution in the site
	
	

	
	
	
Perturbation of species activity
	
-
	
-
	Disturbance of the species in maximum one location of
presence
	Short-term impact during construction period
	
Rhinolophus ferrumequinum
	
Species distribution in the site
	
	

	
	
	
Perturbation of species activity
	
-
	
-
	Disturbance of the species in maximum one location of
presence
	Short-term impact during construction period
	
Canis lupus
	
Predator population density
	
	

	
	
	
Perturbation of species activity
	
-
	
-
	Disturbance of the species in maximum one location of
presence
	Short-term impact during construction period
	
Ursus arctos
	
Predator population density
	
	

	
	
	
Perturbation of species activity
	
-
	
-
	Disturbance of the species in maximum one location of
presence
	Short-term impact during construction period
	
A080 Circaetus gallicus
	
Distribution pattern
	
	

	Intervention
	Impact
	Impacts
direct
	Impacts
indirect
	Impacts
secondary
	Impacts
cumulative
	Long-term impacts
short and long
	Species
	Parameter/target affected
	Quantifying the impact
	How to quantify

	
	
	
Perturbation of species activity
	
-
	
-
	Disturbance of the species in maximum one location of
presence
	Short-term impact during construction period
	
A239 Dendrocopos leucotos
	
Distribution pattern
	
	

	
	
	
Perturbation of species activity
	
-
	
-
	Disturbance of the species in maximum one location of
presence
	Short-term impact during construction period
	
A238 Dendrocpos medius
	
Distribution pattern
	
	

	
	
	
Perturbation of species activity
	
-
	
-
	Disturbance of the species in maximum one location of
presence
	Short-term impact during construction period
	
A236 Dryocopus martius
	
Distribution pattern
	
	

	
	
	
Perturbation of species activity
	
-
	
-
	Disturbance of the species in maximum one location of
presence
	Short-term impact during construction period
	
A103 Falco peregrinus
	
Distribution pattern
	
	

	
	
	
Perturbation of species activity
	
-
	
-
	Disturbance of the species in maximum one location of
presence
	Short-term impact during construction period
	
A321 Ficedula albicollis
	
Distribution pattern
	
	

	
	
	
Perturbation of species activity
	
-
	
-
	Disturbance of the species in maximum one location of
presence
	Short-term impact during construction period
	
A072 Pernis apivorus
	
Distribution pattern
	
	

	
	
	
Perturbation of species activity
	
-
	
-
	Disturbance of the species in maximum one location of
presence
	Short-term impact during construction period
	
A234 Picus canus
	
Distribution pattern
	
	

	
	
	
Perturbation of species activity
	
-
	
-
	Disturbance of the species in maximum one location of
presence
	Short-term impact during construction period
	
A220 Strix uralensis
	
Distribution pattern
	
	

	
	
	
Perturbation of species activity
	
-
	
-
	Disturbance of the species in maximum one location of
presence
	Short-term impact during construction period
	
A212 Cuculus canorus
	
Distribution pattern
	
	

	Intervention
	Impact
	Impacts direct
	Impacts indirect
	Impacts secondary
	Impacts cumulative
	Long-term impacts short and long
	Species
	Affected parameter/target
	Quantifying the impact
	How to quantify

	






Possible expansion of tree/shrub species uncharacteristic of habitat types
	






Habitat degradation
	







-
	







-
	







-
	





Medium and long term impact (possibility of expansion of non- characteristic species throughout the duration of the investment object)
	








Callimorpha quadripunctaria
	






Abundance of plants used as nectar sources
	






Species abundance in the project area of 448 square meters
	The area considered as favorable habitat for the species has been created anthropogenically by the removal of forest vegetation for the construction of the surge chamber, so it is very important to maintain the current clearing where the species' host plants (Eupatorium cannabinum and Telekia speciosa) can settle. Given the very small surface area of the habitat (approx. 450 sq.m), as well as its anthropic degree, the completion of the work on the surge chamber will not generate any significant negative impact on
this parameter.

	
	Habitat degradation species
	
	
	
-
	
	
	Shrub and tree cover in fragments of habitat
	Increase tree and shrub cover by 20- 30%
	The area considered as favorable habitat for the species was created anthropogenic removal works

	
	
	
	
	
	
	
	
	
	
	of forest vegetation to build the surge chamber, so forest vegetation tends to return to this area. The very limited habitat area of the species as well as the current degree of establishment of shrub and tree vegetation (quite low, less than 30%, consisting of Populus tremula, Salix capraea, Salix capraea, Betula pendula, Salix alba, Rosa canina), indicate that these areas will not be fully afforested unless
the work will be totally abandoned.

	
	
	

Habitat degradation
	

-
	Habitat degradation by increasing the proportion of species
uncharacteristic
	
Increase in the proportion of
non-characteristic species
	
	

91E0*
	Abundance of invasive, ruderal, nitrophilic and allochthonous species, including inappropriate ecotypes
	
	

	
	
	


Habitat degradation
	



-
	
Habitat degradation by increasing the proportion of uncharacteristic species
	Cumulative impact with works already carried out (habitat loss on 1.39 ha)
	
	



40A0*
	


Allochthonous, nitrophilous, and ruderal species in the herb and shrub layer
	

Negatively-negligible, increase in the presence of non- characteristic/native species by 2-3 percent maximum.
	Taking into account the small area on which the works will be carried out (remaining to be executed), as well as the degree of dispersion of non- characteristic/native species in the project area, the impact generated by the project (remaining to be
executed) will be negative - insignificant.
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5.4. [bookmark: _TOC_250004][bookmark: _Toc175845102]Cross-border nature of the impact
The project is not subject to the provisions of the Convention on Environmental Impact Assessment in a Transboundary Context, adopted at ESPOO on February 25, 1991, ratified by Law 22/2001, the distance of the site from the border with Serbia being:
5.4.A. 23 km for works in the CHE Herculane area;
5.4.B. 25 km for Bolvașnița II works;
5.4.C. 27 km for the Bolvaşniţa I works;
5.4.D. 32 km for the Cornereva Dam works.

5.5. [bookmark: _TOC_250003][bookmark: _Toc175845103]Impact matrix of the proposed project
The impact assessment on environmental factors (air, soil/subsoil, population, noise and vibration, landscape and cultural heritage) was based on an assessment matrix, with scores given according to the type of impact: significant negative impact, insignificant negative impact, no impact.
For the most sensitive environmental factors in the project area, i.e. water and biodiversity, the impact analysis (including medium and long term, direct and indirect) was carried out in detail for each water body or for each species/habitat of conservation interest in the protected areas (results are detailed in the previous tables).
It should be noted that the sensitivity of the project area is given by the area of its implementation in relation to protected areas and water bodies, which is why the assessment of the impact on these elements was carried out in detail, based on certain information from the project area and taking into account the most sensitive elements of interest (e.g. species of Community interest with reduced mobility, the area of priority habitats).
In determining the significance of the impact, the nature of the impact (direct, indirect, secondary, secondary, cumulative, short-, medium- or long-term, permanent and temporary, positive and negative) including the reversibility of the impact and the likelihood of the impact occurring, was taken into account.
These impact categories have also been assigned colors, as follows:

Table 102 Impact significance

	Color code
	Significance of Impact:

	
	Significant negative impact

	
	Insignificant negative impact

	
	No impact



       The following presents the impact matrix of the proposed project on environmental factors. This matrix provides a synthetic overview of the impact of the remaining works proposed by the project on environmental factors, allowing the associated effect of each proposed work on the environmental factors to be tracked.
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Table 103 Impact assessment matrix

	Environment al factor
	Initial state
	Impact during the works (rest to be executed)
	The residual impact over the execution
	Impact in the period of
running
	
Comments/ Details

	










Air quality
	










Good
	










Negative insignificant
	










Negative
insignificant
	










No impact
	During the execution of the works, sources of air pollution will be generated on the one hand by the noxious fumes and dust from the exhaust gases of the contractor's machinery/transport equipment and on the other hand by their movement on the technological/access roads related to the execution of the works and connecting with the existing public roads:
· Cornereva area - DJ 608 [Mehadia (village Plugova) - Cornereva.com Teregova (village Teregova Rusca)] (left bank lake contour road; access road to the quarry/dam/access tube Bolvașnița I + II);
· Băile Herculane area - DJ 67 D [Băile Herculane - Baia de Aramă - Tg Jiu] (road lake contour, right bank; access road to the surge chamber / butterfly gate chamber).
The presence of the pollutants emitted during these operations (CO, NOx, VOC, H2S, cement dust) will be felt exclusively locally, where the operation is carried out; under the action of atmospheric factors, their dispersion will be realized in a short time.
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	Environment al factor
	Initial state
	Impact during the works (rest to be executed)
	The residual impact over the execution
	Impact in the period of
running
	
Comments/ Details

	
	
	
	
	
	The impact generated by the realization of the project on this environmental factor will be negative
- insignificant, temporary and reversible and only on
works period (remaining to be executed).

	


Soil/subsoil
	


Good
	


Negative insignificant
	


Negative
insignificant
	


No impact
	Given that no additional land will be occupied, no areas other than those already occupied by works will be affected, the impact on the soil/subsoil can only be generated by various accidental pollution events such as oil or fuel spills. To this end, Chapter 7 sets out a number of measures in the event of pollution accidental on the ground surface.

	





The landscape
	





Good
	





Negative insignificant
	



Negative 
insignificant
	





Positive
	The works of the project have been started more than 30 years ago, at the end of 2010-2012 all the deforestation in the area of the site was already done, so that at the level of intact forest landscape it can be said that the impact was generated at the time of the first works, at the same time at the level of the site (especially in the area of Băile Herculane) the meadow landscape tends to anthropize through the construction of housing or tourist areas. It should be noted that, once the works are completed, the forest in the area of the site will develop (a phase already started in Băile Herculane) aiming to hide" the work




	Environment al factor
	Initial state
	Impact during the works (rest to be executed)
	The residual impact over the execution
	Impact in the period of
running
	
Comments/ Details

	
	
	
	
	
	in these areas, so that the appearance works (landscape level) will fade.

	

Population
	

Good
	

Negative insignificant
	

Positive, as shown in the last column
	
Positive (uncorrelate d with details in column
next)
	The population in the site area will not be affected by the implementation of the project, except for the increase of emissions in the areas with works, while after the project completion (as well as during the construction period) the impact will be positive by increasing number of jobs.

	

Cultural heritage
	


Good
	


Negative insignificant
	

Negative 
insignificant
	


No impact
	As mentioned in the previous chapters, cultural heritage will not be affected by the implementation of the project, since all the archaeological sites included in the RAN are located at a distance from the project sites. Moreover, most of the archaeological sites are located in karst areas,
unsuitable for the development of hydro-technical constructions

	


Noise and vibration
	


Good
	


Negative insignificant
	


Negative
insignificant
	


No impact
	Noise and vibration will exceed the permissible limits only in the area of the works and strictly during the works. Given the very great distance from sensitive receptors, the noise will have a negligible negative impact, manifested strictly during the works (limited in time and reversible). The impact of this factor on
biodiversity has been described in the specific chapter.




6. [bookmark: _Toc175845104][bookmark: _Hlk175873673]Description of the forecasting methods used to identify and assess significant environmental effects, including details of the difficulties encountered

Types of pollution likely to occur at the proposed project site and in the surrounding area:
· Pollution that is specific to construction works and consists of dust pollution, chemical emissions, noise and vibrations generated by construction machinery and means of transportation;
· Accidental pollution, especially accidental spills of petroleum products due to breakdowns of machinery and means of transport, emergency fuel supply from unsuitable containers without taking safety measures, etc.
Main pollutants generated by the proposed project during construction:
· Dust, generated on the construction site (excavation operations, loading -unloading, handling and transportation of excavated earth and bulk building materials)
and on the access road during transportation (dust resulting from the movement of means of transport on the temporary dirt road).
· Chemical fumes, generated by the combustion of fuels in the engines of machinery and means of transport on the access road;
· Noise, generated by machinery and transportation;
· Vibration, caused by machinery and transportation;
· Improperly managed waste.
The proposed project does not involve the use of radiation sources, therefore, will not alter the natural background radiation.
The implementation of the proposed project does not involve the use of chemicals hazardous to flora, fauna or public health.
The methodology considered for analyzing the project proposes a differentiation between the concept of "effect" and "impact".
The effects refer to changes caused to the bio-physical environment as a direct consequence of the causes (interventions) generated by the project (both during the execution and the operation phase).
Impacts include changes at the level of sensitive receptors such as Natura 2000 components (Natura 2000 habitats, Natura 2000 populations, Natura 2000 species habitats). The identification of impacts involved the following steps:
· Analysis of proposed project interventions;
· Identify activities resulting from the execution and operation of project components;
· Identify the changes (effects) that occur in the physical environment as a result of the realization and operation of project components.
Of interest for assessment are mainly those effects that can be quantified and that lead with certainty to some form of impact. Impact magnitude is a combination of all elements characterizing an impact (nature, type, reversibility,
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extent, duration, intensity) based on the experience of the assessor. The criteria for determining the magnitude of impact differ for physical, biological and social environmental factors.

Table 104 Determination of impact significance by magnitude and receiver sensitivity

	
	Small magnitude
	Average magnitude
	High magnitude

	Value/sensitivity
small
	Minor
	Minor
	Moderate

	Value/sensitivity
media
	Minor
	Moderate
	Major

	Value/sensitivity
sea
	Moderate
	Moderate
	Major

	The significance of the impact

	No impact or insignificant
	The impact does not generate quantifiable effects (visible or measurable) on the natural state of the environment.

	
Minor significance
	The impact has a small magnitude, falls within standards, and/or is associated with receptors of low or medium value/sensitivity.
An impact with medium magnitude that affects receptors of low value.

	
Moderate significance
	An impact that falls within limits, with small magnitude affecting receptors of high value, or medium magnitude affecting receptors of medium value, or large magnitude affecting receptors of medium value.

	
Major significance
	An impact that exceeds limits and standards and has a large magnitude affecting receptors of medium value, or medium magnitude affecting receptors of high value.



The estimation of emissions was carried out according to the provisions of Order no. 3299/2012 for the approval of the methodology for conducting and reporting inventories of air pollutant emissions - mobile sources represented by the operation of mobile motorized machinery and equipment and mobile sources represented by vehicle traffic in the project site, taking into account the need for equipment, machinery and heavy vehicles used in the pre-construction phase and the duration of the project.
The methodology applied in the noise assessment includes the establishment of the noise level, assessed according to the noise generating sources based on the available information on the machinery and equipment used in the realization of the project and taking into account the provisions of Government Decision no. 1756/2006 on limiting the level of noise emissions into the environment produced by equipment intended for use outside buildings.
An element of difficulty in preparing this study was the assessment of the cumulative impact of the proposed project with other projects. While both existing activities on neighboring sites have been taken into account, it is possible that new projects may arise during the construction of the proposed project that are not known at this time.


7. [bookmark: _Toc175845105][bookmark: _Hlk175873700]A description of the measures envisaged to avoid, prevent, reduce or, where possible, offset any significant adverse environmental effects identified and a description of any proposed follow-up measures

A. [bookmark: _TOC_250002]Proposed measures

Although the impact on the environmental factors has been assessed as negative- significant and manifested only during the construction period (for air, soil, noise, population and cultural heritage), a series of organizational measures are required to be adopted throughout the construction period.
a) Environmental factor measures Water (Impact Assessment Study on Water Bodies takeover)
Following the assessment of the impacts on water bodies, a series of mitigation measures (including cumulative impacts) were proposed in the study to minimize the impacts on those quality elements for which cause-effect mechanisms were identified.
In view of Annex 3 of Order No. 828/2019, the following proposed measures are for the mitigation/reduction of impacts, including cumulative impacts from the works
A.H.E. Cerna Belareca. Therefore, for the water body Bela Reca - spring - confluence Mehadica + tributaries, the measures presented in Table 105 are identified and proposed

Table 105 Measures planned to mitigate/reduce impacts on water bodies

	Quality element/quality indicator (parameter)
	Proposed additional
measure
	Targeted water body for measure implementation

	

Flow, depth, width, substrate, fish fauna, benthic invertebrates, phytobenthos
	Ensuring the ecological/servitude flow downstream of the damming and water capture works, considering the provisions of H.G. no. 148/2020 regarding the approval of the method for determining and calculating the ecological flow.
	
· Bela Reca - spring - confluence Mehadica +
tributaries

	
Longitudinal connectivity, fish fauna
	Construction of fish passage structures in accordance with current regulations.
Reintroduction of sediments downstream of the reservoirs.
	· Bela Reca - spring - confluence Mehadica +
tributaries




	


Substrate
	Reintroduction of sediments downstream of the reservoirs.
Improvement of the morphological conditions of the riverbed (increasing the morphological diversity/complexity of the riverbed).
	
· Bela Reca - spring - confluence Mehadica +
tributaries



In fact, according to the Management Plans of Hydrographic Basins 2021-2027, the measures on ensuring the ecological flow/ easement and improving the longitudinal connectivity are basic, mandatory measures that apply to all water bodies, including the Cerna - Herculane - Bela Reca confluence.
It should be noted that the ecological flows/ easement flows for the Cornereva dam were determined according to G.D. no. 148/2020 in the framework of a hydrological study elaborated by NIHWM in 2020 (Land book 1095/2020). The ecological flows/ easement flows for the Herculane dam were the subject of contract No. 604/2023 concluded between S.P.E.E.E.H. HIDROELECTRICA and NIHWM.
The downstream provision of ecological/environmental flows must be considered in relation to longitudinal continuity schemes, where applicable, in accordance with Art. 53(4) of the Water Act 107/1996 as amended.
The re-analysis (tables type 2a, 3a, 4a) in the context of the implementation of the proposed measures for the water bodies Bela Reca - spring - Mehadica confluence + tributaries and Cerna -Herculane reservoir - Bela Reca confluence, cannot lead to the identification of cause-effect mechanisms and implicitly of significant effects for the quality elements mentioned in Table 105.

b) Measures for the environmental factor air
Even if the impact of the implementation of the project on the environmental factor air has been assessed as insignificant, some organizational measures are required. The proposed measures to control particulate emissions resulting from the entrainment of particulate matter by transport vehicles are operational measures specific to this type of source, as follows:
· Limiting particulate emissions from earth-moving activities will be achieved by:
· surface wetting activities;
· covering of carrier vehicles loaded with pulverized materials;
· limiting the speed of heavy vehicles for the transportation of materials.
· use of equipment and machinery technically compliant with the best available technology;
· during periods with no precipitation, wetting of access roads and areas with active works will be carried out to reduce particulate emissions and to ensure that
· concentrations (PM10/PM2.5) within the limit values set by current legislation;
· the transportation of earth, waste and any dust-generating materials will be carried out for the entire project exclusively by tarpaulin-covered trucks (tarpaulins for bene) to reduce particulate emissions;
· cleaning vehicle wheels before leaving the site on public roads;
· regular technical inspections of the vehicles and machinery used to carry out the works;
· avoid carrying out work involving the handling of large quantities of soil (stripping/filling) during periods of high winds;
· ensuring proper management of materials used during construction;
· stopping the engines of machines during periods when they are not engaged in work;
· proper disposal of the resulting waste;
· stabilization of areas where construction materials have been sourced, i.e. areas where excavation works have been carried out and material stockpiles have been set up
over-excavated;
· landscaping of all areas affected by the works.
During the operational period no specific measures to reduce the impact on environmental factor air.

c) Soil/subsoil environmental factor measures
· in the site organization, priority will be given to the use of solutions that ensure that surfaces are kept to a minimum;
· avoid soil pollution with oils and petroleum products by ensuring proper operation of machinery and carrying out maintenance operations in dedicated areas
intended;
· avoid the direct placement of construction materials and construction waste on the ground;
· temporary on-site storage of waste resulting from the works, as well as household waste, until it is collected by specialized companies for
final disposal or recovery will be carried out in appropriate containers in specially designated areas;
· installing local control measures such as sediment fences or settling tanks;
· collecting and discharging stormwater to avoid mixing with sediment-containing waters;
· the use of technically appropriate vehicles for carrying out the works, as well as for the transportation of materials and for pick-up and transportation
construction waste;
· the maintenance, refuelling or cleaning of vehicles and machinery shall be carried out in specially designated areas away from sensitive areas or inside
site organization;
· Strict compliance with waste management, fuel distribution and supply, sewage disposal and emptying of the ecological toilets;
· in case of soil contamination, the affected portion will be removed and treated / disposed of according to the type of contamination; the site organization will be equipped with
properly with specific absorbent materials for each type of material/substance that may cause pollution due to improper management;
· the final development of the platforms at Bolvaşniţa I and II will take into account the natural slope of the land so as to allow the drainage of rainwater;
· it is strictly forbidden to plant/planting with allochthonous, invasive, ruderal, nitrophilous or non-native species;
No specific measures to reduce the impact on the soil/subsoil environmental factor are required during the operational period.

d) Measures to limit noise/vibration
During the implementation period, the following operational measures are recommended:
· the use of modern working equipment/tools that generate as little noise as possible;
· the noise-absorbing system fitted to machinery must be regularly maintained;
· work will only be carried out during the day (7.00 - 20.00);
· Reducing the speed of heavy vehicles in the area of site organization (according to the literature, low speed can reduce noise levels by up to 5 db);
· in order to limit vibrations caused by heavy traffic, it is recommended that the speed does not exceed 20 km/h when passing through the locality;
· periodically checking and repairing machinery to comply with permissible noise levels;
· construction materials will be stored, where necessary and possible, within the site organization in such a way as to create a sound barrier towards the dwellings;
· the site will be fenced and no work will be carried out during rest hours;
· for the transportation of building materials, residential areas should be avoided as far as possible, and where through built-up areas, the speed of travel should be
limited to 40 km/h maximum.
During operation no specific measures to reduce the impact on the environmental factor noise/vibration are required.

e) Measures for the environmental factor biodiversity (take over the Appropriate Assessment Study)

Table No 106 Measures to prevent (P), avoid (E) and reduce (R) impacts

	[bookmark: _Hlk175813754]Measure - description
	Type of
measure (P/E/R)
	Affected
species/habitat
	Parameter addressed by the measure
	Target impact
	Period of implementation of the measure
	Location of implementation of the measure

	
M1. The project works will be carried out exclusively during the day, between 07:00-20:00

	

E
	Chiroptera species
	Species distribution
in the site
	Increased noise levels in the area
project realization
	
Permanent, in the construction phase
	
In all 4 building zones

	
	
	Canis lupus, Ursus arctos
	Predator population density
	
	
	

	
M2. To avoid the risk of intrusion or expansion of non-native species, uncharacteristic of habitat types, ruderal or nitrophilous (e.g., Robinia pseudacacia, Salix capraea, Betula pendula, Populus tremula) in the area of habitats 91E0 and 40A0, specimens of these species will be removed during the construction works.
	




E
	

Habitat 91E0*
	Abundance of invasive, ruderal, nitrophilic and allochthonous species, including inappropriate ecotypes
	
Habitat degradation
	



Permanent, in the construction phase
	


In the area of the balancing tower, power structure, penstock and 110kV Station

	
	
	


Habitat 40A0*
	

Allochthonous, nitrophilous, and ruderal species in the herb and shrub layer
	

Habitat degradation
	
	


SPEEH HIDROELECTRICA S.A.


GREEN COLLECTIVE S.R.L.-WILDLIFE MANAGEMENT CONSULTING S.R.L.
Association
600

	
M3. Throughout the entire construction period, non-native tree and shrub species, uncharacteristic of habitat types, ruderal or nitrophilous, identified on the project site will be carefully monitored to prevent their spread. If necessary, these species, including shoots/suckers originating from their roots, will be removed.
	






E
	

Habitat 91E0*
	Abundance of invasive, ruderal, nitrophilic and allochthonous species, including
ecotypes inappropriate
	
Habitat degradation
	
Permanent, under construction
	In the area of the surge chamber, power structure, penstock and 110kV station

	
	
	



Habitat 40A0*
	


Allochthonous, nitrophilous, and ruderal species in the herb and shrub layer
	


Habitat degradation
	
	

	
M4. Throughout the entire operational period, the expansion of non-native tree and shrub species, uncharacteristic of habitat types, ruderal or nitrophilous, will be monitored annually. If specimens of these species are found on the project site, they will be removed.
	

E
	

Habitat 91E0*
	Abundance of invasive, ruderal, nitrophilic and allochthonous species, including
ecotypes inappropriate
	
Habitat degradation
	
Permanent, in the  construction phase
	
In the area of the balancing tower, power structure, penstock and 110kV Station

	
	
	

Habitat 40A0*
	
Allochthonous, nitrophilous, and ruderal species in the herb and shrub layer

	

Habitat degradation
	
	

	
    M5. In the area of the surge shaft, where there is potential habitat for the species Callimorpha quadripunctaria, works will be carried out to remove woody vegetation and maintain the created clearing, while also protecting the host species, namely Eupatorium cannabinum and Telekia speciosa.
Top of Form
Bottom of Form



	


E
	
Callimorpha quadripunctaria

	
Abundance plants used as nectar sources
	
Degradation species
habitat
	




Permanent, both in the construction phase as well as in operation
	




In the area of the
surge chamber

	
	
	


Callimorpha quadripunctaria
	


Shrub and tree cover in habitat fragments
	


Habitat degradation
	
	

	
M6. Washing of equipment in riverbeds is prohibited, and for crossing the riverbed with machinery, temporary bridges will be constructed, in compliance with the other water body-related measures indicated in the Impact Assessment Study on Water Bodies.
	


R
	


Habitat 91E0*
	


-
	


Habitat degradation
	


Permanent, under construction
	

In project areas in the neighborhood of
R. Cerna

	
M7. The work scheduling chart will take into account the vulnerable periods of species of Community interest (e.g., breeding, nesting, feeding periods, etc.) and the implementation timeline of the proposed measures.
	

E
	Bird
species
	Distribution pattern
	
	
	

	
	
	

Canis lupus, Ursus arctos
	

Predator population density
	

Increased noise level
	
Permanent, in the construction phase
	
In all 4 building zones




	
    M8. Silent machinery and transport vehicles will be used to reduce noise from specific activities, as well as equipment with advanced systems for minimizing and retaining atmospheric pollutants. Additionally, machinery will be regularly inspected to prevent oil and fuel leaks on habitat surfaces or near watercourses.
.
	






E
	Chiroptera species,
	Species distribution
in the site -
	





Increased noise level
	





Permanent, under construction
	





In all 4 construction zones

	
	
	Canis lupus, Ursus arctos
	Predator population density
	
	
	

	
	
	



Bird
species
	




Distribution pattern
	
	
	

	
  M9. Construction materials will be stored as close as possible to the work areas (in areas already affected by the works) or in the yard of the Herculane power plant.


	



P
	Habitat 40A0* and 91E0*
	-
	Habitat degradation
	


Permanent, under construction
	


In areas with works in ROSAC0069

	
	
	

Callimorpha quadripunctaria
	Abundance of plants used as nectar sources
	Habitat degradation
	
	

	
	
	
	Shrub and tree cover in
habitat fragments
	Habitat degradation
	
	



	
M10. Proper waste management shall be practiced; selective collection, recovery and regular disposal of waste shall be carried out in order to avoid attracting animals, disease or
their injury.


	



P
	Chiroptera species, Large carnivore species, Bird species, Callimorpha quadripunctaria,
Habitats 40A0*, 91E0*
	



-
	


Habitat degradation
	


Permanent, under construction
	


In all areas with work

	
M11 To avoid creating traps for the species, the surge chamber shall be fitted with a cover (preferably wooden) so that there is no risk of penetration
species in it (risk of accidental mortalities)


	


P
	Chiroptera species, Large carnivore species, Bird species, Callimorpha quadripunctaria
	


-
	


-
	

On completion of construction works
	


The surge chamber area










	
M12. An accidental pollution prevention and response plan will be implemented, including concrete measures to prevent accidental spills of diesel, oil or other hazardous/polluting substances into water
or on the ground.

	



P
	


Chiroptera species, Large carnivore species, Bird species, Callimorpha quadripunctaria, Habitats 40A0*, 91E0*
	



-
	


Habitat degradation Habitat degradation of the species
	





Permanent, in the construction phase
	





In all areas with work

	
M13. No harvesting, capturing, killing, destroying or harming of specimens of nationally and/or internationally protected wild flora and

	



P
	

Chiroptera species, Large carnivore species, Bird species, Callimorpha quadripunctaria
	



-
	



-
	



Permanent, in the construction phase
	



In all areas with work

	
fauna species in their natural environment at any stage of their life cycle that could accidentally end up in the perimeter of the work area; in this regard, the training program for the personnel involved must include specific information on protection and management of situations in which employees interact with wildlife species within the protected areas
	






P
	




Chiroptera species, Large carnivore species, Bird species, Callimorpha quadripunctaria
	






-
	






-
	






Permanent,  in the construction phase
	






In all areas with work

	
M14/	Monitor all biodiversity elements (amphibian, reptile, mammal, bird and fish species) in project implementation area throughout the construction period and minimum 5 years during the operational period.
In order to be able to compare presence/absence data, we recommend that monitoring is carried out in the same locations presented in the appropriate assessment study.
	

P
	
All species and habitats in the site area or its neighborhood
	

-
	

-
	
Permanent (recommended monthly) during the construction phase
	

In all project areas




According to the field studies presented above, a number of species of community interest have been identified on the project site (outside the protected areas, at distances of more than 2 km from their boundaries), for which we recommend the following measures to be respected:







Table 107 Recommended measures for species outside protected areas

	Measure
	Description of the measure
	Addressed Species/habitat 

	

MB1 Maintaining the ecological
	      In order to ensure the ecological flow necessary to maintain viable populations of ichthyofauna species, the provisions and methods of calculation of the ecological flow set out in Government Decision no. 148/2020 on the approval of the method of determining and calculating the ecological flow, with subsequent amendments and additions, shall be complied with. The calculation of the 3 characteristic values of the hydrological regime for small, medium and large waters will be established on the basis of the distribution of the monthly values of the ecological flows previously determined, as follows: maximum of the minimum annual average monthly flow with 95% insurance and the lowest of the monthly ecological monthly flows; the median of the 12 values of the monthly ecological flows is used for the medium ecological flow; the high ecological flow is calculated using the average of the 4 highest values of the monthly ecological monthly flows.
· The ecological flow must ensure habitat conditions for the otter (Lutra lutra) also in low water situations (summer and winter periods). Given that otter is a predominantly fish-eating species, the importance of maintaining healthy fish populations is paramount for the survival of Lutra lutra in these river sections.
· Ecological flows will be provided downstream by damming or water abstraction works located on watercourses, depending on hydrological conditions. The operating regulations for these types of works will be revised in order to ensure downstream ecological flows.
· Ensuring good quality of the used water, as close as possible to the quality of the abstracted water and minimizing changes in temperature and dissolved oxygen in the water.
· Throughout the construction works, longitudinal connectivity of aquatic species habitats will be ensured in accordance with the ecological requirements of species of conservation concern;
· Waterworks shall be permanently secured and protected in accordance with current operating regulations approved by the beneficiary.
	

	flow on the Belareca River and the
	
	Fish species, Lutra lutra

	ecological parameters of water









	
	

	
MB2. Maintaining longitudinal connectivity
	· Throughout the construction works, longitudinal connectivity of aquatic species habitats will be ensured in accordance with the ecological requirements of species of conservation concern;
· In the areas of the Belareca river where riverbed regularization / protection of
slopes we recommend that they be made of gabions or local materials.
	

Fish species, Lutra lutra

	MB3. Only the existing sites will be used for the current works
and no other lands will be occupied
	    
 Considering the location of the works in relation to the presence of Natura 2000 habitats, only the areas that have been already affected shall be used to carry out the remaining work (without	 additional habitats occupations	). Also during grassing there will be used only native plant species on the land/land in the works area, characteristic of the area.
	
All Natura 2000 habitats

	

MB4 Relocation of less mobile amphibian species
	· For the species of conservation concern Bombina variegata it is necessary to monitor the areas where the species has been identified and to translocate
individuals from the habitat of Lake Cornereva and Bolvașnița I, respectively, in similar habitats populated by species from outside the project area.
· For other amphibian species, which are more adaptable, no special conservation measures are needed.
	

Bombina variegata


At the same time, the field studies identified several fragmentation elements on the Cerna River (fragmentation not related to the current project, in the sense that they were not realized by this hydroelectric development, but once decommissioned they can contribute to the restoration of the connectivity of the Cerna River downstream of the Prisaca dam), following their analysis the following recommendation is made:
MS1. Possibility to eliminate current fragmentation through future projects after analyzing situations on a case by case basis;
Description: From the point of view of longitudinal connectivity, given the fact that technical solutions to an objective already built and intended to be completed are difficult to address, the elimination of some fragmentation in the catchment area of the Cerna river should be analyzed, following case-by-case studies, including connectivity elements such as fish ladders, bypass channels.
f) The landscape
Given that the visual and aesthetic value of the landscape is given by the combination of structuring factors, namely topography, climate, hydrography, vegetation, fauna and anthropogenic factors, all measures to reduce the impact on the landscape overlap with the measures proposed for the other environmental factors mentioned above.
The measures proposed to prevent, minimize any significant adverse environmental effects during both construction and operation are:
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· all necessary measures will be taken to avoid pollution of the environment or impairment of the health or comfort of the population as a result of the generating activities
dust and/or noise, and it is mandatory to comply with environmental protection rules, standards and legislation;
· the waste from the works will not be set on fire and will be collected byan accredited operator or deposited on the temporary storage platform, following
be disposed of or recovered;
· it is strictly forbidden to occupy areas other than those already affected by the implementation of the project;
· reduced vehicle speed to avoid large amounts of dust;
· cleaning the premises where the activities take place;
· frequent emptying of waste containers to avoid overfilling ;
· during the operation of the hydroelectric installation it is recommended to maintain the constructed elements of the hydroelectric installation and maintenance works shall be carried out using
the latest and best performing machines that do not leak oil/fuel and have lower emissions and fuel consumption.

g) Population and material goods

Measures to reduce or prevent impacts on the human component during the realization and operation of the project are:
[image: ]Marking and fencing off areas where work is to be carried out to prevent access and mitigate direct risks to public safety;
[image: ]Cleaning the site of waste before and after construction works;
[image: ][image: ]Daytime activities only (including transportation of materials to and from the site); Regularly check the operating condition of machinery in order to avoid possible malfunctions and accidents that may endanger the site personnel;
[image: ]Data will be requested from the competent authorities regarding the forecast and the level of flows in the watercourses in order to avoid possible damage downstream of the site that may reach the localities;
[image: ]Access to the site with machinery will be made only on the roads already developed;  
[image: ]The use of modern machinery equipped with sound-screened engines;
[image: ]Limitation of the speed and frequency of timber transportation vehicles in localities;
[image: ] It is recommended that local manpower (preferably from the site's local construction units) be used to carry out the works and to operationalize them;
[image: ] In accordance with the legislation in force, from the beginning of the investment until the end, archaeological monitoring will be carried out and in case of discovering archaeological elements, the competent authorities will be notified.
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b) Monitoring

The environmental monitoring, both during the construction and decommissioning period and during the operation of the Cerna Belareca hydroelectric project, will aim to implement additional measures, as appropriate, leading to a minimum impact on the environment, population and human settlements, in order to respect the concept of sustainable development.
Monitoring is the only way to accurately determine the impacts generated during the different phases of a project. Also, only proper monitoring can verify whether mitigation measures are correctly implemented and whether they are effective or whether other mitigation measures are needed (with the approval of the MMAP/APM/ACPM), making it possible to adapt them to updated field conditions, towards increasing their effectiveness.
It is recommended that the monitoring should be carried out according to the proposed plans, as it has an essential role in identifying and establishing sensitive areas in terms of the impact of the project on environmental components.
Measurements will be carried out periodically, according to the established monitoring plan, by an accredited laboratory on the compliance of the activities carried out within the work fronts with the permissible pollution limits regarding the concentrations of pollutants in air, water, soil, noise level.
Based on the monitoring data, the monitoring plan will be regularly updated in agreement with the competent environmental protection authorities.
Where exceedances of the maximum permissible limits are recorded, measures to mitigate the environmental impact will be proposed and analyzed by the competent environmental protection authorities for implementation.
The monitoring results will be transmitted and kept at the holder/contractor/builder and will be submitted at the request of MMAP, ANPM,/APM, SGA, GNM-CG and/or GNM- CJ.

B.1. Program for monitoring the impact of the project on water bodies
The monitoring program proposed in Table 108 refers to the quality elements for which cause-effect mechanisms have been identified in the case of the Bela Reca - spring - Mehadica confluence + tributaries water body.







Table no. 108 - Program for monitoring the impact of the project on water bodies

	
Water Body
	
Monitoring section
	
Monitored quality elements
	
Monitoring time
	
Frequency and duration of monitoring

	Bela Reca - spring - Mehadica confluence + tributaries (RORW6-2-12_B1)
	Upstream accumulation Cornereva -
Belareca river
	Flow, longitudinal connectivity, depth and width, substrate, phytobenthos, benthic invertebrates, fish fauna
	
Current situation
	at least 3
times/year for 1 year

	
	Upstream accumulation Cornereva -
Ciumerna river
	
	
	

	
	
Downstream Cornereva dam
	
	
	

	
	Upstream Cornereva
reservoir - river Belareca
	Flow, longitudinal connectivity, depth and width, substrate, phytobenthos, benthic invertebrates, fauna fisheries
	

During the completion of the works

	

During construction at least 2 monitoring moments

	
	Upstream Cornereva
reservoir - river Ciumerna
	
	
	

	
	Downstream Cornereva dam
	
	
	

	
	Upstream Cornereva
reservoir - river Belareca
	Flow, longitudinal connectivity, depth and width, substrate, phytobenthos, benthic invertebrates, fauna fisheries
	


Post construction (operation)
	

At least 3
times/year for 2 years

	
	Upstream accumulation Cornereva -
Ciumerna river
	
	
	

	
	Downstream Cornereva dam
	
	
	



The locations of the proposed monitoring sections are shown in Fig. 259.

Monitoring, including measurements and sampling, must be carried out in accordance with current SR or EN/ISO standards, as mentioned in Annex V of the Water Framework Directive, and the monitoring/determination of hydromorphological parameters must be performed using specific equipment and in accordance with national guidelines/methodologies.
[image: A map of the amazon basin

Description automatically generated]Fig. 259 Location of proposed monitoring sections


B.2. Biodiversity Project Impact Monitoring Program
Table no. 109 Monitoring program of measures

	
ANPIC
affected (COD,
name)
	Conservati on objective/ Species/ Habitat affected/
parameter
	

Form of impact
	

Reduction measure
	
Period of implementatio n of the measure
	

Locatio n of the measur e
	

Monitoring indicators
	

Units of measure ment
	

Frequency of monitoring
	

Monitoring locations
	

Duration of monitoring
	
Degree of effectiven ess of the measure
	

Budget
*
	

Monitoring Responsible

	




ROSAC0069
Domogled- Cernei Valley ROSPA0035
Domogled- Cernei Valley
	Chiroptera species, Canis lupus, Ursus arctos
	Increased noise levels in the project area
	M1. The project works will be carried out exclusively during the day, between 07:00 and 20:00
	






Permanently
	





Througho ut the works zone
	






Noise level
	






dB(A)
	






Lunar
	




A minimum of one monitoring point in each of the 4 work zones
	






During construction
	






high
	






500
lei/mon th
	






Contractor/ Builder

	
	
Chiroptera species, Canis lupus, Ursus arctos Bird species
	


Increased noise level
	M8. Silent machinery and transport vehicles will be used to reduce noise from specific activities, as well as equipment with advanced systems for minimizing and retaining atmospheric pollutants. Additionally, machinery will be regularly inspected to prevent oil and fuel leaks on habitat surfaces or near watercourses.

	
	
	
	
	
	
	
	
	
	

	
	Bird species Canis lupus, Ursus arctos
	
Increased noise level
	M7. The work scheduling chart will take into account the vulnerable periods of species of Community interest (e.g., breeding, nesting, feeding periods, etc.) and the implementation timeline of the proposed measures.
	
	
	
	
	
	
	
	
	
	

	



ROSAC0069
Domogled- Cernei Valley ROSPA0035
Domogled- Cernei Valley
	

Habitat 91E0*
	

Habitat
degradation of the species
	M6. Washing of equipment in riverbeds is prohibited, and for crossing the riverbed with machinery, temporary bridges will be constructed, in compliance with the other water body-related measures indicated in the Impact Assessment Study on Water Bodies
	





Permanently
	




Througho ut the works zone
	



Water quality by pH, CCO-Cr,
BOD5, petroleum products, heavy metals (Mn, Cd, Pb, Ni, Cu, Zn)
	




Feature of each parameter
	





Lunar
	


At least one monitoring point on the
R. Cerna, downstream
of the Herculane hydroelectric plant
	




During construction
	





high
	




1500
lei/mon th
	





Contractor/Builder

	
	Chiroptera species, Large carnivore species, Bird species, Callimorpha quadripunctaria,
Habitats 40A0*, 91E0*
	

Habitat degradation of the species
	

M12. A prevention and intervention plan will be implemented in case of accidental pollution, which will include concrete measures to prevent accidental spills of diesel, oil, or other hazardous/polluting substances into water or onto the soil.

	
	
	
	
	
	
	
	
	
	

	



ROSAC0069
	

Habitat 91E0* Habitat 40A0*
	

Habitat 
degradation of the species
	M2. To avoid the risk of intrusion or expansion of non-native species, uncharacteristic of the habitat types, ruderal or nitrophilous (e.g., Robinia pseudacacia, Salix capraea, Betula pendula, Populus tremula) in the area of habitats 91E0 and 40A0, specimens of these species will be removed during the construction works.
	
	


In the work area
	
Proportion and distribution of inappropriate, non-native, 
	

Degree of coverage + locations of presence
	



Monthly
	

On the surfaces of habitats 40A0 and 91E0
	
	
	
	

	Domogled- Cernei Valley
	

Habitat 91E0* Habitat 40A0*
	

Habitat degradation of the species
	M3. Throughout the entire construction period, non-native tree and shrub species, uncharacteristic of the habitat types, ruderal or nitrophilous, identified on the project site will be carefully monitored to prevent their spread. If necessary, these species, including shoots/suckers originating from their roots, will be removed.
	Permanently
	within the protected area
	nitrophilous species, including unsuitable ecotypes
	
	from April to September
	in the area adjacent to the works*
	During construction
	high
	1000
lei/mon th
	Contractor/Builder

	
ROSAC0069
Domogled- Cernei Valley
	

Habitat 91E0* Habitat 40A0*
	

Habitat degradation of the species
	M4. Throughout the entire operational period, the expansion of non-native tree and shrub species, uncharacteristic of the habitat types, ruderal or nitrophilous, will be monitored annually. If specimens of these species are found on the project site, they will be removed
	


Permanently
	
In the project area of protected areas
	Proportion and distribution of inappropriate, allochthonous, nitrophilous species including unsuitable ecotypes
	
Degree of coverage + locations of presence + species dispersion
	
Annually from July to August (first 5 years of operation)
	On the areas of habitats 40A0* and 91E0* in the area adjacent to the works
	
For a period of 5 years during the period of operation
	


high
	

2500
lei/yea r
	


Head

	








ROSAC0069
Domogled- Cernei Valley ROSPA0035
Domogled- Cernei Valley
	

Callimorpha quadripunctaria
	

Habitat degradation of the species
	M5. In the area of the surge shaft, where there is potential habitat for the species Callimorpha quadripunctaria, works will be carried out to remove woody vegetation and maintain the created clearing, while also protecting the host species, namely Eupatorium cannabinum and Telekia speciosa.
	










Permanently
	








In the project area of protected areas
	









Accidental casualties + species traps
	










individuals
	








Monthly, during construction+on completion
	








In the area of the surge chamber, power structure and penstock
	










Monthly
	










high
	










2000
lei/mon th
	










Contractor/Builder

	
	Chiroptera species, Large carnivore species, Bird species,
Callimorpha quadripunctaria
	


-
	
M11 To avoid creating traps for species, the surge shaft will be equipped with a cover (preferably made of wood), to eliminate the risk of species entering it (risk of accidental mortality).
	
	
	
	
	
	
	
	
	
	

	
	
Chiroptera species, Large carnivore species, Bird species, Callimorpha quadripunctaria, Habitats 40A0*, 91E0*
	




-
	M13. There shall be no harvesting, capturing, killing, destroying, or harming of specimens of wild flora and fauna species protected at the national and/or international level, found in their natural environment, in any stage of their biological cycle, and that may accidentally enter the work perimeter, will be carried out. In this regard, the training program for the involved personnel must include specific information on the protection and management of situations where employees interact with flora and fauna species within protected areas.
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ROSAC0069
Domogled- Cernei Valley
	

Habitat 40A0* and 91E0* Callimorpha quadripunctaria
	

Habitat degradation Habitat degradation of the species
	

M9. Construction materials will be stored as close as possible to the work areas (in areas already affected by the works) or in the yard of the Herculane power plant.
	


Permanently
	
In the project area of protected areas
	Storage sites for construction materials + Additional areas occupied by project
work
	


No. locations and ha
	

Monthly during the construction period
	

In all areas with works in protected areas
	


Monthly
	


high
	


500
lei/mon th
	


Contractor/Builder

	ROSAC0069
Domogled- Cernei Valley ROSPA0035
Domogled- Cernei Valley
	Chiroptera species, Large carnivore species, Bird species, Callimorpha quadripunctaria,
Habitats 40A0*, 91E0*
	

Habitat degradation
	
M10. Proper waste management will be practiced; selective collection, recovery, and periodic disposal of waste will be carried out to avoid attracting animals, preventing their illness or injury.
	

Permanently
	

In all areas with works
	
Number of construction waste storage locations (including waste related to the activity)
	

No. locations
	

Monthly during the construction period
	
In all areas with works in protected areas
	

Monthly
	

high
	

500
lei/mon th
	

Contractor/Builder

	
	








All species and habitats in the area of the site or in its vicinity
	










-
	








M14 All elements of biodiversity (amphibian, reptile, mammal, bird and fish species) in the project area will be monitored throughout the construction period and for a minimum of 5 years during the operational period.
In order to be able to compare presence/absence data we recommend that monitoring is carried out at the same locations as presented in the Appropriate Assessment Survey.
	









Permanently
	








In all areas with works on the surface of protected areas, downstrea m and upstream of the Herculane Power Plant
	Presence of species of Community interest in areas affected by construction - qualitative and quantitative data.
Quantitative data will be collected for the groups for which quantitative data can be collected.
Distribution of species of community interest in areas affected by construction.
Dynamics influenced by construction works on species of community interest.
Significance of the impact on the habitats of fauna species of Community interest for those species that are strictly associated with the habitats to be affected (wetlands, etc).
Significance of impacts on wildlife species of Community interest.)
	









Database (list) of identified species
	









Monthly during construction Monthly during the first 5 years of operation
	









In all areas with works on the surface of protected areas, downstream and upstream of the Herculane Power Plant
	









Monthly
	









high
	








3500
lei/mon th
	









Contractor/Builder and Holder for the operating period




*the estimated budget for monitoring the measure, based on prices charged by different certified biodiversity monitoring companies
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B.3. Program for monitoring the impact of the project on other environmental factors

Table 110 Environmental monitoring program

	Environmental Factor
	Periodicity
	Monitoring points
	  Monitoring Parameters
	Location
	Responsible

	

Air
	Monthly, throughout the entire construction period
	· The Cornereva dam crest
· Bolvaşniţa I Platform
· Bolvaşniţa II Platform
· Power structure and 110 kV station
	
Emissions (NO2, SO2, particulate matter, VOC), emissions* (CO, NO, NOx)
	

-	work fronts;
	

  Contractor/builder

	


Soil
	Monthly, throughout the entire construction period
	· The Cornereva dam crest
· Bolvaşniţa I Platform
· 	Bolvașnița II platform Power structure and pressure station 110 kV
(in areas with site organization)
	

pH, heavy metals (cadmium, copper, chromium, manganese, nickel, lead, zinc), TPH
	


-construction site organizations
	


Contractor/builder

	

Noise
	Monthly, throughout the entire construction period
	· The Cornereva dam crest
· Bolvaşniţa I Platform
· Bolvaşniţa II Platform
· Power structure and station 110 kV
	

noise level, dB (A)
	
-	work fronts;
- construction site organizations
	

Contractor/builder
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8. [bookmark: _Toc175845106][bookmark: _Hlk175873790]A description of the expected significant adverse effects of the objective on the environment, determined by its vulnerability to major-accident and/or disaster hazards relevant to the objective in question

Risk is defined as the probability of exposure of humans, the assets they create and the components of the environment to the action of a hazard of a given magnitude. Risk is the probable level of loss or damage caused by a particular natural phenomenon or group of phenomena in a given place and time.
Risk is defined as:
R = f x C Where:
R = risk, in units of 'consequence' per unit time; f = frequency of occurrence of the event (time units);
C = consequence of the event, in appropriate units (financial loss, health impact).
The choice of a risk assessment method depends primarily on the activity, objective or substance being analyzed, but also on the available data and knowledge.
The risk assessment procedure includes the following steps:
· Hazard identification;
· Exposure assessment (determining the magnitude of physical effects of undesirable events);
· Consequence assessment (assessment of possible damage caused by the occurrence of undesirable events);
· Risk estimation (integrating the estimation of the likelihood of the undesirable event with the assessment of the consequences).
· Environmental risk assessment is not always mathematically quantifiable.

The reasons include the lack of a generally accepted methodology, the lack of case studies and last but not least the lack of data needed to conduct a comprehensive risk analysis.
The following risk factors were identified for the project under analysis: Seismic risk (natural risk factor);
[image: ]Anthropogenic risk factors:
[image: ]Risk of accidental pollution;	
[image: ]Risk of occupational accidents;
[image: ]Risk of stormwater overflow from the sump.
[image: ]Natural risk factors
[image: ] Seismic risk. Refers to the occurrence of a particular seismic event associated or not with the occurrence of other risk factors.
Seismic risk characterization has been carried out in previous chapters.
Analysis of the risk to human health and safety, cultural heritage or the environment from accidents, armed attack or disasters
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These risks have been highlighted:
[image: ]floods caused by natural overflows of watercourses, ice jams, landslides; floods caused by incidents, accidents or damage to buildings;
[image: ]Hazardous weather phenomena: heavy rain, heavy snow, thunderstorms and blizzards, ice, frost, ice, ice, ice, ice, frost, early or late frost, heat, hail and drought, tornadoes, avalanches;
[image: ]armed attacks, fires, explosions, accidental pollution of watercourses, soil, accidental polluting emissions into the atmosphere, earthquakes, damage or destruction of installations, equipment and hydro-technical constructions, floods, morphological and geological changes in the slopes of reservoirs and other serious natural disasters.
For all these situations there are measures included in the beneficiary's action plan, drawn up with the county prevention and defense committees. In this case, warning-alarm measures are applied to save people and property; the H.A. is shut down; the quick valve is closed; the dispatcher and the Emergency Situations Cell are notified; the level in the lake is monitored and if there is a danger of flooding the power plant, all CHE installations are de-energized and the CHE is left.
Table 111 Critical thresholds

	
River
	Defense parameters

	
	Attention
	Alert
	Danger

	
	Elevation
(cm)
	Flow
(m3 /s)
	Elevation
(cm)
	Flow
(m3 /s)
	Elevation
(cm)
	Flow (m3 /s)

	Cerna
	100
	28.8
	150
	64.4
	200
	104



The characteristic defense measures defined in case of floods are:
c) For the dyked areas of watercourses:
· Phase I defense - when the water level reaches the foot of the outer slope of the embankment for one third of its length;
· Phase II defense - when the water level reaches halfway between the elevation of Phase I and Phase III defense;
· Phase III of defense - when the water level reaches 0.2 m - 1.5 m below the level of the known maximum water levels or below the maximum level for which the dam has been sized or when a critical point is exceeded.
d) For the un-dammed areas of watercourses in hydrometric station sections:
· Flood level - I.C. - the level at which significant overflows occur that can lead to flooding of the first objective;
· hazard level - H.P. - the level at which special measures may be necessary to evacuate people and goods, restrictions on the use of bridges and roads, as well as special measures to be taken in the operation of hydro-technical constructions.

For reservoirs, the phases I, II and III of defense are established according to the water level in the lake and the tributary flow and are calculated by the designer/expert in the range between the Normal Retention Level (N.N.R.) and the Maximum Level of Exploitation (N.M.E.) established by the operating regulations.
For the behavior of dams, the critical thresholds are set by the designer for each objective according to:
· the water level in the lake when it exceeds the Normal Retention Level (N.N.R.);
· reaching certain limit values in the behavior of the construction. The limit values in construction behavior are:
· threshold of attention - the values of some of the parameters approach or even exceed the range considered normal, without the overall stability of the construction being altered;
· alert threshold - dangerous changes in behavioral parameters with evolution towards incipient failure phenomena;
· hazard threshold - the dam undergoes changes that may lead to serious damage or failure.
In the case of flood hazards due to ice agglomeration and overflow, the following characteristic magnitudes are determined:
· Phase I - when the ice is breaking up and the ice flows down the watercourse and small piles appear;
· Phase II - when the ice-slides become congested and levels rise upstream;
· Phase III - when the landslides have become stuck in a slush, leading to damage by upstream overflow or downstream flow of the landslides due to slush failure.
The following characteristic magnitudes shall be established for flood hazards on agricultural land caused by rising ground aquifer (inland floods):
· threshold of attention - the occurrence of waterlogging on an area of at least 30% of the total area of land potentially affected;
· warning threshold - water stands still in the flooded area for up to 72 hours
· warning/danger threshold - water stagnates in the flooded area for more than 72 hours
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Table no. 112 Downstream localities from the dam with indication of the propagation time of the breach wave to the localities and the maximum height of the water nappe – Cerna Dam

	
Locality
	Propagation time
(minute)
	H< x (m) - calculated from the level of the thalweg

	
	Scenario 1
	Scenario 2
v1
	Scenario 2
V2
	Scenario 1
	Scenario 2
v1
	Scenario 2
v2

	BĂILE HERCULANE
	241
	285
	290
	23.36
	21.66
	21.14

	TOPLEȚ
	337
	390
	400
	16.45
	14.50
	13.70

	ORȘOVA
	393
	455
	465
	12.42
	10.83
	10.29
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9. [bookmark: _TOC_250001][bookmark: _Toc175845107]Non-technical summary of the information provided in the previous paragraphs

The Cerna-Belareca Hydroelectric Power Project (Cerna-Belareca H.P.P.) is located in the south-eastern part of Caraş-Severin County, within the administrative-territorial units of Băile Herculane, Mehadia and Cornereva, in the extraurban area of the localities, in the Banat hydrographic area (Figure 1). The investment objective "Cerna - Belareca hydroelectric development" has been planned with two waterfall stages:
· Cerna fall on the Cerna river,
· Belareca Fall on the Belareca River.
The Belareca waterfall is located in the Cerna - Mehadia depression area on the Belareca river, downstream of the village of Cornereva, near the village of Bogâltin. The water accumulated at Cornereva will be transported via an underground pipeline and then via a penstock to the Herculane CHE, located in the administrative territory of Băile Herculane. The underground pipeline is realized from 4 attack points, namely from Cornereva Dam, Herculane Power structure and the access tubes Bolvașnița I and Bolvașnița II which are located on the administrative territory of Mehadia municipality.
This project falls within the context of the fair and rational use of available resources, addressing issues related to the growth and development of renewable electricity generation and the rational use of available energy potential.
In addition to achieving the main objective - electricity generation - other objectives will be pursued during the implementation of the project, such as:
[image: ]land development in order to locate the project's facilities, construction of access roads and roads for access and operation;
[image: ]development of the infrastructure for the transportation of the electricity produced;  
[image: ]creation of new jobs during the development;
[image: ]contribute to increasing the share of electricity produced from renewable energy sources;
[image: ]ensuring a minimum flow of 2.43 m3 /s on the river Cerna, downstream of the Herculane dam, with 97% assurance.
The land on which the project will be finalized is located on the administrative territory of Băile Herculane and the municipalities of Cornereva and Mehadia, outside the urban area, partially within the urban area of Băile Herculane - dam area.
Ownership: Romanian State, Town of Băile Herculane, Commune of Cornereva and Mehadia, other properties.
[bookmark: _Toc175845108]
Technical Regime
The total area needed to complete the project is 1,194,435 square meters:
Cornereva Administrative-territorial unit 999835 sq.m
Herculane Administrative-territorial unit - 91.573 sqm
Mehadia Administrative-territorial unit - 39.349 sqm+63.678 sqm =103.027 sqm

[bookmark: _Toc175845109]Projected environmental impact:
The documentation provides information on how the proposed project interferes with environmental factors, the effects it may have on environmental factors, with reference to their current state as described in the previous chapters.

a) WATER (Formulation of conclusions - taken from Impact Assessment Study on Water 
Bodies)
The Impact Assessment Study on Water Bodies study aimed at analyzing the potential impacts on the ecological status/ecological potential and chemical status of surface water bodies (rivers), the quantitative and qualitative status of groundwater bodies, respectively the status of protected areas as a result of the project implementation. This study was prepared in accordance with Annex 3 of Order no. 828/2019 – Content - Framework of the Impact Assessment Study on Water Bodies. The study also took into account a number of methodological and legislative tools used in the field of water resources management (Water Framework Directive 2000/60/EC, Law no. 107/1996 with subsequent amendments and additions European guidelines, methodologies).
The works related to the A.H.E. Cerna Belareca are designed on the 3 water bodies identified as potentially affected by the project.
The main quality elements affected by the completion and commissioning of the Cerna Belareca H.E.H.A. are longitudinal connectivity and fish fauna for the Bela Reca - spring - Mehadica confluence + tributaries water body. Also, the disruption of longitudinal connectivity for more than 25 km (see the approach from the element longitudinal connectivity - spatial extension from a local scale of analysis to the analysis at the level of the whole water body), was considered to generate a fragmentation of the aquatic habitat that may have a permanent and significant effect on fish fauna.
In terms of cumulative impacts, for some quality elements ("longitudinal connectivity" and "fish fauna"), possible permanent and significant effects were identified for the water bodies Bela Reca - spring - Mehadica confluence + tributaries and Cerna - Herculane reservoir - Bela Reca confluence. It is noted that in the case of the water body Cerna - Herculane storage - Bela Reca confluence the possible permanent and significant effects related to the elements "longitudinal connectivity" and "fish fauna" are not generated by the works of the Cerna Belareca E.H.W.A.

b) [bookmark: _Toc175845110]AIR
During the execution of the works, sources of air pollution will be generated on the one hand by the noxious fumes and dust from the exhaust gases of the contractor's machinery/transport equipment and on the other hand by their movement on the technological/access roads related to the execution of the works and connecting with the existing public roads:
· Cornereva area - DJ 608 [Mehadia (village Plugova) - Cornereva.com Teregova (village Rusca)] (road around the lake on the left bank; access road to the quarry/dam/access tube Bolvaşniţa I + II);
· Băile Herculane area - DJ 67 D [Băile Herculane - Baia de Aramă - Tg Jiu] (road around  the lake right bank; access road to the surge chamber/butterfly van chamber).
The presence of the pollutants emitted during these operations (CO, NOx, VOC, H2S, cement dust) will be felt exclusively locally, in the area where the operation is carried out; under the action of atmospheric factors, their dispersion will be achieved in a short time.
Under these conditions, the negative impact thus generated will be spatially limited and
insignificant.
The contractor will be required to keep his own machinery/means of transport in good working order and to maintain (spraying, leveling) the technological/access roads in good repair. The cleaning/sandblasting operations of the various elements of the equipment that have already been purchased and require work to restore the anti-corrosion protection (shields, watertight gates, penstock sections, expansion compensator, etc.) will generate local air pollution, which will require work protection measures for the execution personnel.
In these circumstances, the negative impact thus generated will be a negative impact which will be felt throughout the entire period of the works, but which will be within acceptable limits and must be accepted.
Once the works are completed and this modular heads is operational, there will be no more sources of air pollution.

d) [bookmark: _Toc175845111]SOIL/SUBSOIL
During the execution of the works, the only possibility of soil pollution would be caused by any accidental loss of fuels and/or lubricants from the contractor's machinery/transport equipment.
In order to intervene in the event of such accidental soil pollution, the contractor will be required to have a minimum of absorbent materials (handkerchiefs, pillows, biodegradable absorbent, etc.).
The Contractor shall pay particular attention to the refueling operations (from mobile tankers) of the equipment required for the works. It should be noted that no additional land will be taken up for the remaining works.
Provided that the contractor keeps his own machinery/transport equipment in good working order, coupled with rapid and efficient intervention, the negative impact on the soil will be limited in space and insignificant.
Once the works have been completed, the operation of this fall will not generate sources of soil pollution.

e) [bookmark: _Toc175845112]NOISE AND VIBRATION
The results of the modeling carried out with the SoundPLAN software show that, during the construction phase, the noise level generated by the project will not have a significant impact on the quality of living in the neighboring villages at the level of the nearest receptors, the operation of the equipment used in the modeling generating a maximum noise level of about 39 dB. The noise generated by the construction activities is not able to change the current noise level induced mainly by the motor traffic in the area.
At the level of protected areas, the noise generated by construction activities may lead to an increase in the equivalent noise level of up to 100 dB(A) over a distance of maximum 50 m, which could lead to a disturbance of species (especially birds) during the works, but given the site area in a forested area this increase will be significantly reduced in the immediate vicinity of the project.
Also taking into account the location of the works in relation to inhabited areas (the town of Băile Herculane), the noise value falls within the limits set by Order 119/2014.
Taking into account that the works carried out in the analyzed project will have a low contribution to the noise level generated in inhabited areas, we consider that no special measures are necessary to reduce the noise level in relation to the settlements.

f) BIODIVERSITY (Appropriate assessment findings)
The project includes unfinished elements of the Cerna-Belareca hydroelectric project approved by Decree no. 158/13.05.1980, the current stage of project realization being over 80%. The project interventions (works still to be executed) can be divided into 4 main areas:
· Zone 1 Lake Cornereva; - Not to be implemented in protected areas (the distance in a straight line from the boundary of Natura 2000 sites is 2-4.1 km). Lake Cornereva will be realized by damming the Belareca watercourse (stage already completed, at the moment this stage is more than 80% completed, the river course is diverted through the dam body, on the pipeline). At the same time, it should be noted that this watercourse is a right tributary of the Cerna river (it is partially located in a protected area), the Cornereva dam is located more than 23.5 km from the confluence of the two rivers, on
   The R. Belareca river, from the confluence with the R. Cerna up to the dam, there are more than 10 transversal and lateral fragments (including bottom sills, dams, natural weirs). Thus, although it is certain that there will be a negative impact in the area of this watercourse (R. Belareca), it is not part of a protected area of Community interest (PNACI) and the ecological connectivity with the R. Cerna is already interrupted by the numerous fragmentation already existing.
· Zone 2 Bolvașnița I - here the remaining works to be executed are works inside the already drilled galleries;
· Zone 3 Bolvaşniţa II - here the remaining works to be executed are works inside the already drilled galleries;
· Zone 4 Surge chamber - Herculane power structure - Herculane pressure junction -
  penstock - 110 kV station - Starting with the works in the area of the surge chamber and the power structure and ending with the 110 kV station, all of them will be realized on the surface of the above-mentioned protected areas. In order to analyze the effects of these works and to analyze the effects generated by them, a number of clear clarifications should be made:
· [bookmark: _Toc175845113]For the realization of these works (remaining to be executed) no additional land will be occupied, no deforestation or removal from the forest will be carried out;
· No works will be carried out on water, thus no works of any kind will be carried out in the riverbed of the Cerna river (no damming of watercourse, clearing/cutting of vegetation wood) and at the same time there will be no pollutants released into the river;
· There will be no rock displacement, extraction of mineral aggregates from riverbeds or rocky slopes on/or adjacent to the site;
· No new access roads (roads, paths, etc.) will be built, but existing roads (including forest roads) will be used.
Following the detailed analysis carried out within the study, it can be stated that the impact of the implementation of the project, in all its phases, on the species and habitats for which the protected areas of community interest have been designated, will be insignificant, not affecting their structure and functions.
SPEEH HIDROELECTRICA S.A.
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habitat acvatic complex	mlaștină	baltă temporară	râu	2	2	1	1	



stâncărie/baraj	pajiște ruderală	margine de pădure	pășune	5	4	3	4	



bazin betonat	1	



stâncărie/grohotiș	margine de pădure	pajiște ruderală 	10	5	2	



șanț	baltă	3	1	



taluz betonat	drum	pajiște ruderală	cărare	margine de pădure	18	22	3	6	2	
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