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 ABSTRACT. Proposal for hydropower development of the Ruscova basin, 
Romania, in order to mitigate floods as well as water and electricity supplies 
to the afferent area. Ruscova River basin, part of the Vișeu River basin, in 
Northern Romania was over the years, the most affected basin by floods. 
Regionally speaking the frequently losses of the floods pushed this important area, 
in the deficient zone. The hydropower potential of the basin, already discussed in 
the specialised literature, grants a motivational starting point for the topic that was 
approached in this paper: the hydropower development of the basin. Beside the 
main purpose, that of the mitigation of the floods, in the Ruscova River basin may 
also be brought into discussion a precise plan of water and electricity supply 
systems of the afferent and neighbouring area. All these plans could be 
materialized taking into account the necessities and the conditions imposed by the 
localities´ existence in our research area: Poienile de sub Munte, Repedea, 
Ruscova. 
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 1. INTRODUCTION, METHODOLOGY AND DATABASE    
 
 In this paper we intend to help the authorities by proposing a hydropower 
development of the Ruscova basin (Romanian-Ukraine border area) that both 
during and after the execution of the work will entail favourable investments of the 
expected development. The proposals to fight against the main existing problems 
will highlight the potential of the area, involving the local community through the 
development of new jobs. 
 This paper is based on map-drawing, hydro-climatic data and on vast 
statistics that were consulted and obtained over the research years from various 
sources (specialized papers, development and urbanisation plans, investment 
projects, data from the specialized institutions, mass media, etc.) completed by data 
obtained from the field. After a synthesis and an initial analysis, all these data were 
processed and modelled through various map-drawing, statistic and spatial analysis 
methods, obtaining a digital support (DEM, thematic layers etc.) processed through 
GIS methods which stood at the basis of the main decisions and conclusions. 
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Fig. 1. Ruscova basin location and infrastructures 

 
 2. THE ANALYSIS OF THE NECESSITIES    
 
 The need to fight against the floods. Due to air masses movement in the 
direction of Vișeu valley development (NW-SE) and to the natural framework 
offered by the hydrographical basin, Ruscova valley is frequently affected by 
floods. Besides the natural factors that favour the floods creation (rainfall, 
morphology, etc.), human activities, mainly deforestation, led to some hydric 
phenomena apparition, specific to these areas with a relatively high frequency: 
1970, 1974, 1995, 1998, 2001, 2008. In the following lines will be mentioned only 
those events with significant effects and damage over the socio-economic activities 
and the infrastructure. (Table 1, Table 2). 
 

Table 1. The main flood characteristics 
recorded at Luhei station 

 

Table 2. The main flood characteristics 
recorded at Ruscova station 

St. Hidrom. 
Luhei 

Q 
max 
mc/s 

Tt 
h 

Vt 
mil.m3 

hs 
mm 

mai 1970 124 82 17.870 41.5 
iul 1974 69.3 120 11.412 33.6 
dec 1995 49.8 154 13.284 34.0 
nov 1998 250 98 33.466 118.0 
mar 2001 181 84 18.071 118 
iul 2008 171 187 18.374 58.31 

 

St. Hidrom. 
Ruscova 

Q 
max 
mc/s 

Tt 
h 

Vt 
mil.m3 hs mm 

mai 1970 240 82 32.727 39.7 
iul 1974 134 120 24.943 30.4 
dec 1995 151 178 42.531 71.3 
nov 1998 307 168 51.076 73.6 
mar 2001 417 86 53.424 92.1 
iul 2008 462 162 46.197 78.58 

 

source: Administrația Bazinală Someș – Tisa 
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 Strategy planning and special development 

of the territory aims to implement several measures 
and preventive actions - preparation – protection- 
intervention in case of risk hydric phenomena 
created from structural and non-structural measures. 
For the moment there is no development plan of a 
reservoir as a solution, superior to any structural 
and non-structural existing methods. In order to 
mitigate floods, such as those mentioned above, and 
to regularise in annual regime of the flow rate is 
required to determine the size of a reservoir made 
by the values of the biggest flood recorded on the 
Ruscova River. The maximum flow rate in the 
history of 462 m3/s was recorded at Ruscova station 

during the flood of July 2008. The residential infrastructure and the transport 
infrastructure were affected: 67 homes damaged totally or partially,  broken bridge 
over the Ruscova River, undermined roads on county road 187 (Fig. 2). But in 
terms of water volume carried into the riverbed, the largest flood took place in 
March 2001 with a recorded volume of 53 424 mil. m3. The historical maximum 
flood volume is required in order to determine the size of the proposed reservoir. 
 Water needs. The water supply and sewerage network represent the 
attributes of a civilised life by increasing the living comfort. The water supply in 
the Ruscova basin is made through the ground water, quaternary sediments 
(Repedea, Poienile de sub Munte) and through the surface water (Ruscova). Water 
supply from ground water (via wells) is predominant in Repedea and Poienile de 
sub Munte, which have no functional system of potable water. Even if the ground 
water quality across the basin is generally good, the wells do not always provide 
drinkable water. During the excess rainfall periods, water quality decreases 
endangering the health of the consumers and in the drought periods, the water 
volumes reduce considerably. For the time being, the existing infrastructure does 
not comply with the EU rules concerning health and safety. 
 The exploitation of surface water sources through direct capture from the 
river is quite difficult in some areas because of the potential pollution from the 
wood processing activities, animal rearing in the own household, or due to the lack 
of a well-developed sewage system. The high frequency of the outdoor latrines 
(toilets), which in some cases are poorly designed, increases the risk of seepage in 
the ground water and leakage into the neighbouring surface water. Therefore, the 
cost and complexity of the treatment process, required to solve this problem, are 
not feasible. As a consequence, the only safe and exploitable source water is the 
surface water located in the upper part of Ruscova superior basin.  
 The water needs of the population and of the households for the study area 
can be determined very easily according to the State Standard STAS 1343/1-77, 

 

 
 

Fig. 2.  Floods effects in 
Ruscova basin 
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Water supplies, together with STAS 1343/0,2,3,4,5 edited by the Romanian 
Standardization Institute as follows (Table 3): 
 

Table 3. Drinkable water necessity in Ruscova basin 

Settlement Pop. Water necessity (l/s) LEGEND (Rural space) 
* Ditribution of fountain water on the streets (100 
l/pers./day) 
** Water infrastructure zones with solid fuel hot  
systems (235 l/pers./day) 
*** Water infrastructure zones with gas hot  
systems (280 l/pers/day) 

I* II** III*** 
Poienile de sub Munte 9838 11.39 26.76 31.88 

Repedea 4738 5.48 12.89 15.35 
Ruscova 5530 6.40 15.04 17.92 
TOTAL 20106 23.27 54.69 65.15 

 
 The existing infrastructure and the ongoing projects do not cover the need 
for potable water of the rural settlements from the Ruscova basin. The construction 
of a reservoir may offer the necessary potable water for the whole region. In order 
to ensure a sufficient water volume in the perspective of an economic development 
(industry, tourism, etc.), the necessary quantity of 65.15 l/s will double to 130.3 l/s. 
That flow rate transformed in an annual volume represents a gross amount of 
4109140.8 m3, amount which the reservoir has to cover. 
 Electricity needs. Due to the lack of the important economic agents in the 
area, the study and the estimated calculations, with respect to electricity 
consumption, focused on the domestic subscribers, which according to the 
extrapolation from the preliminary data of the 2011 census, in the study area are in 
number of 5777.    
 The electrical infrastructure of the basin consists of OPL 110 kV Sighetu 
Marmaţiei – Vadu Izei – Leordina – Vişeu de Sus – Borşa which is part of the 
National Electrical System (NES), OPL 20kV, aerial transformation positions and 
aerial power cable. According to the research conducted on the field, the line limite 
of 20kV is placed in the Poienile de sub Munte locality.  
 The expansion of the low-voltage public networks in Poienile de sub 
Munte, Repedea, Ruscova should be a priority for the investments in this area. 
Most power networks are morally outdated, having a poor technical condition and 
because of that they do not fall into the operational parameters, do not have the 
insurance of the protection selectivity and are situated in areas of risk. These 
locations are due to specific relief conditions of the Ruscova basin, which because 
of financial and sometimes technical reasons are placed in areas that are subjected 
to floods, torrents and landslides. These failures of the distribution networks are 
generally found in the areas that are more distant from the injection points 
(transformational power stations 110/20 kV), such as Ruscova, Repede and 
Poienile de sub Munte localities. The causes of these failures are the poor 
economic development, the consumers´ dispersion, the unmade terrain and the 
inaccessible households (this is the case of the hamlets from the settlements 
composition). 
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 3. DEVELOPMENT PLAN PROPOSAL  
 
 The hydropower and development potential of the area is treated in various 
specialized works: Haidu (1993), Gâștescu & co. (2003), Șerban & co. (2012), 
Sima (2012). This area is characterised by a high potential due to more intense 
linear falls, and also determined by morpholithological conditions specific to this 
area. This potential power source is included in the category of renewable and 
green energy and must not be neglected.  Therefore, it is proposed to set up a 
reservoir as an alternative to micro hydropower plant, known to have negative 
effects over the bed´s biotic environment.  
 According to some media sources, development plans of the micro 
hydropower plant are in a project stage or already implemented, even if they 
contradict the Romanian legislation of the natural park exploitation. Unlike the 
micro hydropower plants that have the unique purpose to produce electricity, the 
reservoir has the purpose to combat flooding from the study area that according to 
HG 2151/2004, art. 3, is part of the actions of combating some natural disasters 
within the natural park (Ruscova River basin is totally superimposed the 
Maramures Mountain Natural Park). Also, the report of positive/negative effects is 
superior to the micro hydropower plant. From a total of 21 development projects 
approved in Maramureș, 2 micro hydropower plants are in Ruscova and Poienile de 
sub Munte on the Ruscova River between 466mdM and 600mdM rates. 
 According to EU standards, Romania has to comply by 2015 with the new 
legislation regarding the construction of the centralised sewage and purged 
wastewater in the agglomerations of over 10 000 inhabitants. In view of ensuring a 
decent life, a populated area of over 20 000 inhabitants, as Ruscova River basin, 
needs a complex system of potable water and electricity. Also, it has to be taken 
into account the authorities´ forecast that the next point border of Maramureș to be 
established at the border formed by the basin, between Romania and Ukraine. 
 Thus, in addition to the total of 53.424 mil.m3 of necessary water for the 
floods combat, the future reservoir will also have to store a volume of 4.110 mil. m3  
for water supply of the area and for electricity. In total, a volume of, at least, 57.514 
mil.m3 (Fig. 3). According to calculations and estimations, the average annual 
volume of the liquid flow in the dam area and the size of the lakes’ basin can assure 
both the water volume required for the supplementation and electricity and the 
volume of dilution, salubrity and servitude flow rate. It also has to be mentioned the 
fact that the special conservation surface of 0.265 mil. m2 from Roscova 
accumulation periphery will be flooded only after reaching the maximum level of 
retention. There are various options concerning the construction of the dam but they 
depend on the technical conditions imposed by the land location and costs. In the 
research area any type of dam can be built due to the existing geological conditions 
(hard metamorphic rocks predominate) and topographic conditions (narrow area). 
For our model, we consider auspicious a rockfill dam and local materials of 100 m 
height. In order to reduce the costs one can open exploitation pits in the catchment of 
the lack which, after the engorgement of the lack, will be flooded. 
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Fig. 3. Location and main characteristics of Ruscova reservoir 

    
 Regarding the hydropower scheme, for the case study, will be chosen the 
one where the plant is in the dam/at the base of the dam because it is the simplest and 
cheapest solution (Fig. 4). The calculation of the hydropower plant installed power is 
performed using the formula: P = 9.81∙η∙Q∙H (where the efficiency η is considered 
to be 0.6, the power point flow rate Q is about 6 m3/s and H is the level difference). 
Taking into account the dam’s of 100 m height and the power point localisation at a 
20 m height from the base of the dam, the considered fall is about 80 m (when the 
lack reaches the highest level). Thus, the installed capacity P is 2.825 MW.  
 The operating time for the plant is estimated at 3500 h/year and in this case 
the annual supplied energy is 9887 MWh/year. The required energy for the 
supplementation of the localities in the area (5777 households) and for the public 
lighting is  9824.5 MWh/year, therefore, any chosen option would cover the energy 
needs. The power plant will be equipped with a Francis turbine which will 
stimulate a synchronous generator with an output voltage of 6 kV. The building of 
the plant will be provided with an own transformation position of 6/20 kV. The 
power evacuation to the connection point with NES will be achieved through OPL 
20kV. At the hydropower plant a measurement system of the produced/consumed 
electricity will be installed.  
 By creating the reservoir, the quality of drinkable water will increase 
significantly. Once developed, it is required the integration of the water system 
formed by: water treatment plant, main pipes, pressure and pumping centres in the 
area system.  Water uptake will be made through a capturing tower installed at a 
depth between 5-20 m. The water treatment plant will be positioned downstream, 
as close as possible to the dam at a rate as high as possible of the maximum rate of 
Poienile de sub Munte, in order to ensure a gravitational transfer. The power 
supply of the station can be made with the help of a micro turbine installed at the 
reservoir pipe of the water treatment entrance. The station will have a treatment 
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capacity of at least 130.3 l/s (11259.92 m3/day) enough for the need of 
supplementation in different purposes of the centres. The main pipes will connect the 
station to the distribution nodes and pumping centres. Through the pumping centres, 
the water will be pumped to higher, inhabited areas like the hamlets of Poienile de 
sub Munte. The pressure centres will be positioned in the high, neighbouring areas, 
distributed as needed, depending on the maximum and minimum levels of the 
settlements, without exceeding the static pressure of 60 m and accumulating a 
volume of 5628.96 m3 (1/2 of the daily intake). From this point, the needed water is 
assured through gravitational fall and pipes. The distribution network from the 
localities will be a mixed one and will be placed at a depth of 1.5 m. 
 The sewerage network is used on one hand to evacuate the surface water 
and on the other hand to evacuate the domestic and waste water. The main 
elements of the proposed sewerage network in this area will be: a main collector 
sewer situated under the county road 187 which will collect and centralised all the 
wastewater from the Ruscova valley; secondary sewers; a service sewer for the 
evacuation of the surface water and large enough to cover the excess amounts of 
precipitations; sewer that connects the households to the main sewer; a sewage 
treatment unit at EU standards, positioned at Ruscova exit; a spillway to discharge 
the wastewater that passed through treatment processes directly in Vișeu River. A 
potential supplementation of the sewage treatment unit with electricity is to place a 
microturbine for the flow rate capitalisation of the overflowed water. 
 

 
Fig. 4. Development plan proposal 

 

 4. CONCLUSIONS 
 
 A reservoire with the same dimensions as in the present study can provide 
security to those localities that are frequetnly exposed to floods as the ones from 
the Roscova basin. The reservoir could also provide a more decent living through 
the potable water that it offers. With the help of the sewage and treatment systems 
of the wastewater could be resolved once and for all the problems regarding the 
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water quality, protecting in the same time the riverbed biodiversity. Also an 
advantage is the electricity that the hydropower plant produces and which will 
alleviate for a shorter period the investments of the development. A consequence of 
those mentioned above will be the renewal and the expansion of the electricity 
supply infrastructure.  
 In order to implement such a proposal, a carefully documentation 
regarding the present legislation and the natural and anthropic impact over the 
environment is needed. 
 This theoretical model is a proposal- an alternative to the ”race for 
renewable resources” which combines the need for safety with the need for a 
decent standard of social-economic activities, with the possibility of developing 
new economic sectors. This alternative is also designed to help the neighbouring 
areas of the Ruscova basin. 
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