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Summary 

In this report, selected hydrological and 

environmental features of possible development 

of the E40 Inland Waterway (E40 IWW) were 

reviewed. In the report we managed to review 

some elements of the Feasibility Study of E40 

IWW development in 3 variants in the area of 

Poland. These variants assume the need for 

constructing canals available to conduct the 

navigation through the catchments of Vistula and 

Bug. We reviewed assumptions of the Feasibility 

Study and drew some new conclusions. We 

revealed that the momentary water demand for 

channels in variants 1, 2 and 3 equals 13,69 m3/s, 

12,45 m3/s and 10,96 m3/s respectively. 

Approximately 97% of water demand is related to 

the sluicing (lockage) purposes. We also revealed 

that wŀǘŜǊ ǊŜǎƻǳǊŎŜǎ ƻŦ ǊƛǾŜǊǎ ²ƛŜǇǊȊΣ ¢ȅǏƳƛŜƴƛŎŀΣ 

Bystrzyca and Wilga are insufficient for operation 

of the channels. We revealed that using water 

from Bug in any of the variants of channel 

operation will result with average 17,5% reduction 

of overbank flows and 172% increase in frequency 

of droughts. We estimated that the channels in all 

variants analysed may have both 

draining/infiltrating role with respect to local 

groundwater. In our opinion the impact of channel 

design and operation on protected sites, habitats 

and species should be considered in a much larger 

area than just along the designated 10 km-wide 

buffer strips along the channels. The hydrological 

alterations may impact large areas of catchments 

(including peatlands and other wetlands in the 

region) and several Natura 2000 sites. Moreover, 

creation of E40 IWW in any variant may lead to 

violation of Water Framework Directive. 
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1. Introduction 

The idea of improving navigation capability of Polish rivers has long been discussed under 

different political and economic scenarios, in different societal circumstances. One of the 

vital issues in the contemporary discussion on inland navigation development in Poland is 

to enhance navigation along the E40 Inland Waterway (E40 IWW) connecting Baltic Sea 

and the Black Sea through the river systems of Vistula, Bug, Pina, Pripyat and Dnieper. 

Along the majority of its course, the E40 IWW goes through rivers and existing channels. 

Plans of its development in Poland aim at construction of a channel between the river 

systems of Vistula and Bug. So far, three variants of the channel have been proposed as 

alternatives for regulation and modification of the Bug river (Fig. 1.1). One of the variants 

is expected to be selected as the best solution to enhance the navigation on E40 IWW. 

 

Fig. 1.1 Overview of the research area: natural river network and variants of channels planned as an 
element of the E40 Inland Waterway development.  

The idea of making an artificial channel to be used for inland navigation between water 

bodies tends to have fewer negative environmental consequences than channelizing, 

dredging and construction of multiple groynes within natural river channels. However, 

these artificial channels as new elements of the landscapes and inter-catchment 

hydrological cycles, pose a number of environmental hazards with a potentially wide 

range of influence. These environmental hazards may be related to changing local water 

levels (draining-inundating role of the channel against the adjacent land) or to the 
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changing flow regimes of rivers, the water of which is used to supply the channel and 

other hydrological alterations. The amounts of water required to be used to fill and ς later 

on ς to maintain the channel are expected to change distribution of low and medium 

flows of rivers that are source of the water. This alteration is expected to influence 

environmental flows and may threaten other users of water in catchments located along 

the courses of channels. Additionally, it is expected that the channel (in either of variants 

planned) might have a potential impact on water-dependent ecosystems, with a particular 

stress on peatlands. Peatlands are the most space-effective carbon stocks of all terrestrial 

ecosystems, storing in global average 1400 tons of carbon per hectare (Joosten 2015). 

Peatlands are also essential parts of regional water cycling, regulators of local and regional 

climates and hotspots of threatened biodiversity (Bonn et al. 2016). Peatland degradation 

causes large-scale environmental problems both globally (CO2 emissions from drained 

peatlands represent almost 5% of the total global anthropogenic greenhouse gasses 

emissions; Joosten et al. 2016) and regionally (disruption of water cycling, nutrient loss to 

ground- and surface water, decline of biodiversity, peat fires; Limpens et al. 2008, Parish 

et al. 2008, Bonn et al. 2016). Finally, the channel to be constructed in either of the 

variants planned is likely to alter the unique natural values of the Bug river valley. The 

ƭŜƴƎǘƘ ƻŦ ǘƘŜ .ǳƎ ƛǎ ттн ƪƳΣ ŀƴŘ ǘƘŜ ŎŀǘŎƘƳŜƴǘ ŀǊŜŀ ƛǎ ŎŀΦ оф ллл ƪƳчΣ almost half of 

which lies in Poland. Bug is one of the very few unregulated large rivers in Europe. The 

natural environment of the Bug river valley is characterized by an extremely high diversity 

ƻŦ Ƙŀōƛǘŀǘǎ ŀƴŘ ǾŀǎŎǳƭŀǊ Ǉƭŀƴǘǎ ǎǇŜŎƛŜǎ ό¦Ǌōŀƴ ŀƴŘ ²ƽƧŎƛŀƪ нллнύΦ ¢ƘŜ Ŧŀǳƴŀ ƛǎ ŀƭǎƻ ǊƛŎƘ 

and contains over 100 species of butterflies (тл҈ ƻŦ ǎǇŜŎƛŜǎ ƛƴ tƻƭŀƴŘύ όtŀƱƪŀ Ŝǘ ŀƭΦ нллнύΣ 

пп ŦƛǎƘ ǎǇŜŎƛŜǎ όрт҈ύ ό.ƱŀŎƘǳǘŀ Ŝǘ ŀƭΦ нллнύΣ мру ǎǇŜŎƛŜǎ ƻŦ ōǊŜŜŘƛƴƎ ōƛǊŘǎ όсф҈ύ 

(Piotrowska et al. 2002), including many rare, protected species and species threatened 

with extinction. The valley is also an important ecological corridor. At the same time, Bug 

is the backbone of the cultural landscape of this part of the country providing multiple 

cultural ecosystem services. All of the listed elements of the environment are expected to 

be threatened by the loss of their quantity and quality in result of changes in water 

management of the area.  

In this report we intend to review the ideas and assumptions standing behind the 

Feasibility Study of E40 Inland Waterway development (aŀǊƛǘƛƳŜ LƴǎǘƛǘǳǘŜ ƛƴ DŘŀƵǎƪΣ 

2015), emphasizing hydrological, geographical and environmental threats the channel 

poses on the regional water management and environmental management issues. We 

are aware of the fact that the Port of DŘŀƵǎƪ Authority recently contracted Halcrow Group 

Limited for a more detailed feasibility study, but we have no access to any information in 

it.  
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2. Research questions 

The following report attempts to answer the following research questions: 

1) What is the amount of water (expressed in m3/s) required for the channelsΩ 

function and maintenance? 

2) What are the resources of surface water in Bug, Vistula and other rivers of the 

area available to be used for supplying the channels in three variants? 

3) Will and, if so ς how, the water resources of Bug, Vistula and other rivers analysed 

be shortened by the functioning of canals, according to certain assumptions used 

in this study? 

4) How the channel will influence groundwater of adjacent areas? 

5) How the construction of the channel can influence peatlands and other wetlands 

as well as how can it impact protected habitats and species? 

Additionally, in the report we review the materials and assumptions presented in the 

Final Feasibility Study Report (aŀǊƛǘƛƳŜ LƴǎǘƛǘǳǘŜ ƛƴ DŘŀƵǎƪΣ нлмрύ ǿƛǘh respect to their 

accuracy and research protocol. 

3. Materials and methods 

3.1 Description and parameters of channel variants 

Three channel variants are considered in this report. Their lengths varies from 

approximately 160 km to nearly 210 km (Tab. 3.1). All three variants of channels start in 

Bug, upstream of the Krzyczew water gauge (Fig. 1.1).  

Tab. 3.1 Dimensions of channels and calculated volume for 3 variants. 

Variant Length  Width Depth Volume 

  [km] [m] [m] [mln m3] 

1 207,8 37,8 4 31,42 

2 195,9 37,8 4 29,62 

3 159,6 37,8 4 24,13 

Two of the variants join Vistula through the river channel of Wieprz (Variant 3) and Wilga 

(Variant 2). Variant 1 joins the lower course of the river Bug, just upstream from the 

backwaterǎ ƻŦ ǘƘŜ ½ŜƎǊȊȅƵǎƪƛŜ [ŀƪŜΦ !ƭƭ ƻŦ ǘƘŜ ŎƘŀƴƴŜƭǎ ŀǊŜ ǇƭŀƴƴŜŘ ǘƻ ƘŀƴŘƭŜ ƭŀǊƎŜ ƛƴƭŀƴŘ 

navigation units which require the widths of nearly 40 m and depths of minimum 4 m 

along the navigation trail. According to the materials of aŀǊƛǘƛƳŜ LƴǎǘƛǘǳǘŜ ƛƴ DŘŀƵǎƪ 

(2015), the longitudinal profiles of each of the channels are increasing elevations to the 

approximately middle part of the channel and then decrease elevations to the end (see 

differences in elevations along channel variants presented on the Fig. 3.1). Such a design 

of the channels entails the need to supply water approximately to the middle reach of the 
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channels so it can flow in two antagonistic directions. This fact requires the water to be 

pumped from certain sources (e.g., Bug, Vistula or other smaller rivers of the area such as 

WieprzΣ ²ƛƭƎŀ ƻǊ ¢ȅǏƳƛŜƴƛŎŀύΦ  

 

Fig. 3.1 Overview of the research area: natural river network and variants of channels planned as an 
element of the E40 IWW development.  

3.2 Analysis of water levels in channels and groundwater levels in adjacent areas 

As new elements of the hydrological cycle in the area, the channels are likely to interact 

with groundwaters. Analyses of this issue provided in the Feasibility Study (Maritime 

LƴǎǘƛǘǳǘŜ ƛƴ DŘŀƵǎƪΣ нлмрύ ŀǎǎǳƳŜ ǘƘŀǘ ǘƘŜ ŎƘŀƴƴŜƭǎ ǿƛll be infiltrating along the whole 

course (water levels in channels are always higher than groundwater levels in areas 

located around the channels). Analysing the course of channels we find this assumption 

highly unlikely. When analysing the impact of the potential construction of the E40 IWW 

on the hydrological conditions of neighbouring rivers and wetlands, it is necessary to 

identify the issues of the area related both to surface water and groundwater. The level 

of the groundwater table should be monitored at the stage of planning/designing the 

canals using water level recorders (e.g. automatic pressure transducers), which form a 

comprehensive groundwater monitoring network. For the purpose of this report, in order 

to make a preliminary, general recognition of water levels from the Polish Geological 

Institute-National Research Institute, we obtained data from 18 wells located in the area 

analysed (Fig. 3.2). For this analysis, wells were selected for which the measurement data 



 

 

9 

were available and which were located as close as possible to the course of the channels 

in each of the variant analysed. A detailed analysis should include data from a larger 

number of measurement points than would be in the initial monitoring. In the monitoring 

wells analysed, groundwater levels were recorded in the procedure of both standard 

manual measurements and automatic measurements, depending on the available 

method for a given well at different time periods (availability of measurement data). In 

order to verify this assumption, the profiles of channels were analysed in GIS along with 

the data on groundwater levels in wells located in the surroundings of the channels. 

Locations of the monitoring wells analysed are presented on Fig. 3.2. We also analysed 

the longitudinal profiles of the channel versus ground elevations. We found that the 

methodology provided in Feasibility Study (aŀǊƛǘƛƳŜ LƴǎǘƛǘǳǘŜ ƛƴ DŘŀƵǎƪΣ нлмрύ ŘƻŜǎ ƴƻǘ 

provide the quality materials for such an analysis: the approximation of ground elevations 

they used, i.e. the Digital Elevation Model originating from the Shuttle Radar Topography 

Mission (SRTM), is highly uncertain and should not be applied in hydraulic calculations 

(e.g., Gallant et al., 2012) due to the influence of noises and trees on the final quality of 

the model.  

 

Fig. 3.2 Location of wells used to analyse groundwater levels with respect to the potential influence of 
channels on groundwater. 

For this reason we used topographic maps of Poland (scale 1:10000; PUWG1965) as a 

better approximation of elevations within the study area. We assumed that in places, 

where the designed elevation of water table is situated below the elevation of the terrain, 
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the channels will be draining (at least for the local overland flow). Along the stretches 

where water table in the channel is above the contemporary ground elevation we 

assumed the channel to be exfiltrating. Information about the role of the channel in 

shaping groundwater-surface water interaction was later on used as a proxy for the 

quantification of water gains and losses along the channel variants. 

3.3 Calculation of water gains and losses of channels in particular variants 

3.3.1 Filling the channels 

The volume needed to fill the channel was calculated based on the dimensions of the 

channel from the study. The length of segments, width and depth, and the calculated 

volume of water required to fill the channels are shown in Tab. 3.2. The length means the 

total length of the planned channel, both sections and sluices. Width is the average width 

on a straight section of the channel at a height of 4 meters above the bottom, so as 

presented in Feasibility Study (aŀǊƛǘƛƳŜ LƴǎǘƛǘǳǘŜ ƛƴ DŘŀƵǎƪΣ нлмрύ. Depth is the average 

depth of the channel from the horizontal bottom to the normal water level in the channel 

on the straight section. 

3.3.2 Current maintenance of the channel (sluicing) 

The water needs of the current maintenance of the channel are considered to be the 

water necessary for the functioning of shipping, i.e., the movement of ships by water, 

along the channel and through the sluices. The water in this case will be used for the 

sluicing and possible generation of a directional flow from the upper sections. To calculate 

the current amount of water necessary for sluicing, the following assumptions were 

made: 

- sluice length = 120 m; sluice width = 12 m (ref. aŀǊƛǘƛƳŜ LƴǎǘƛǘǳǘŜ ƛƴ DŘŀƵǎƪΣ нлмрύΣ   

- water levels in the peak (max) and bottom (min1 and 2) sections at both ends of the 

channels (ref. aŀǊƛǘƛƳŜ LƴǎǘƛǘǳǘŜ ƛƴ DŘŀƵǎƪΣ нлмрύ:  

Variant 1: max 155 m asl1, min1 78,10 m asl, min2 ς 131,10 m asl; 

Variant 2: max 162 m asl, min1  93,41 m asl, min2 ς 131,10 m asl; 

Variant 3: max 140,5 m asl, min1 115,00 m asl, min2 ς 131,10 m asl; 

- time of one sluicing ς 1 hour, 

                                                      

1 asl ς above the sea level 



 

 

11 

- the number of sluicings per day ς 24, which results from the assumption of 

uninterrupted flow of vessels (ref. aŀǊƛǘƛƳŜ LƴǎǘƛǘǳǘŜ ƛƴ DŘŀƵǎƪΣ нлмрύ, 

- all water from one sluicing is used for another sluicing in the sluices located downstream 

from the particular sluice, 

- there is no slope of water levels in the sections of the channels between sluices (ref. 

aŀǊƛǘƛƳŜ LƴǎǘƛǘǳǘŜ ƛƴ DŘŀƵǎƪΣ нлмрύΣ 

- the water into the sluice operates both in gravity (inflated from the upper section) and 

goes gravitationally downstream (e.g., to the next sluice), 

In order to calculate the amount of water necessary to sluice for each variant, how much 

water is needed for the current operation, the largest of sluices in one line of decline (each 

channel has two lines of decline ς sloping up from one end to approximately middle of 

the channel and then sloping back down to the other end of the channel) for the channel 

and the sum for two lines of decline was considered the amount needed for the current 

functioning of the entire channel, ensuring the water flow at a given level: 

Sluice width x Sluice length x (the sum of the heights of the two largest sluices on two 

lines of decline). 

3.3.3 Evaporation 

Water losses on the channel will occur through evaporation. Some assumptions have 

been made to estimate these values. To estimate the evaporation from the channel 

surface, the average annual value of 2000 mm was assumed (possible value occurring in 

the literature when measuring the annual evaporation from open water in Poland (Operat 

ǿƻŘƴƻǇǊŀǿƴȅΧΣ нлмлΤ wƻȊǇƻȊƴŀƴƛŜΧΣ нллр).  

3.3.4 Filtration 

To estimate water gains and losses that are likely to occur in the processes of water 

exfiltration from the channel to adjacent porous aquifers, it was necessary to specify the 

sections in which such filtration may occur and the size of this filtration. Zones of probable 

exfiltration and infiltration to the channel were delineated according to the procedure 

presented in the chapter 3.2. The amount of water exchanged in the process of 

exfiltration and infiltration was calculated on the basis of filtration coefficient (K). The 

value of K was adopted for low-permeable channel edges as for compact clays K=10-3 m/d 

that represent very low permeability of the channel bed (close to be impermeable - as 

indicated in the Feasibility Study; aŀǊƛǘƛƳŜ LƴǎǘƛǘǳǘŜ ƛƴ DŘŀƵǎƪΣ нлмрύΦ The direction of 

water exchange was defined roughly on the basis of the defined exfiltrating/infiltrating 

role of the channel, on the basis of the results of the analysis described in the chapter 3.2. 
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3.4 Hydrological analyses of river discharge in the neighbourhood of the canals 

Channels to be designed in each of the variants will have to be continuously filled with 

water. Analysing water levels in the channels and roughly designed elevations of their 

bottoms presented in the Feasibility Study (aŀǊƛǘƛƳŜ LƴǎǘƛǘǳǘŜ ƛƴ DŘŀƵǎƪΣ нлмрύ ŀƭƭƻǿ ǘƻ 

hypothesize that the water supply will have to be provided to the highest-elevated point 

at the channel longitudinal profile. This can be achieved either in a way of (1) redirecting 

part of water from the rivers located near the highest-elevated point of the channel, (2) 

pumping groundwater to the highest-elevated point of the channel, (3) natural water 

supply to the highest-elevated point of the channel (e.g., accumulation of rainwater; 

locally occurring surface runoff) or (4) transfer of water from other sources through 

pumping.  

The method of water supply to the highest-elevated point of the channel shall be 

dependent on the amount of water losses (including the number of sluicings per day) that 

ƻŎŎǳǊ ŀƭƻƴƎ ǘƘŜ ǿƘƻƭŜ ΨŀǊƳΩ ƻŦ ǘƘŜ ŎƘŀƴƴŜƭΦ .ȅ ΨŀǊƳΩ ǿŜ ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ ǇŀǊǘ ƻŦ ǘƘŜ 

channel of one-directional slope. Thus, the channels in variants 1, 2 and 3 will have at least 

2 arms each. Profiles of the terrain along the prospective channels are provided in 

Appendixes 1-3. Geographic location of the channels planned to be constructed allows to 

hypothesize which rivers may be considered as potential sources of water supply (Fig. 1.1; 

Tab. 3.2). For the variant 1. there is only one rational potential source of water, which is 

the river Bug. The other rivers located at the course of the planned channel are too small 

to be responsibly considered a source of water for the channel. River Bug can also be 

considered a rational source of water for all of the other variants. However, this would 

require translocation of water for the distances reaching roughly 100 km. The remaining 

2 variants may be potentially supplied by water originating from Vistula, Wieprz, 

¢ȅǏƳƛŜƴƛŎŀΣ ²ƛƭƎŀ ŀƴŘ .ȅǎǘǊȊȅŎŀΦ The potential use of water from the listed rivers as a 

ǎƻǳǊŎŜ ŦƻǊ ǘƘŜ ŎƘŀƴƴŜƭǎΩ ǎǳǇǇƭȅ ǿƛƭƭ ōŜ ŘŜǇŜƴŘŜƴǘ ƻƴ ŘƛǎŎƘŀǊƎŜ ǇŀǊŀƳŜǘŜǊǎ ƻŦ ǘƘŜǎŜ 

rivers, with special focus on low discharges (e.g., MLQ ς the mean value of the lowest 

annual discharges from a multi-year period), forming the values of environmental flows.  

Tab. 3.2 Overview of the rivers that may serve as a potential source of water for the planned channels 
in each of the variants considered. 

Water gauge 
  

River 
  

Water withdrawal 
for the variant: 

Remarks 

5ťōƭƛƴ Vistula 2,3 ~ 60, 90 km pumping uphill 

Krzyczew Bug 1,2,3 ~ 65-75, 140, 60 km pumping uphill 

[ǳōŀǊǘƽǿ Wieprz 2,3 - 

¢ŎƘƽǊȊŜǿ ¢ȅǏƳƛŜƴƛŎŀ 2,3 - 

Wilga Wilga 2,3 - 

Borki Bystrzyca 2,3 - 
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Selected discharge characteristics were considered with respect to the losses of water in 

the canal and new discharge characteristics (including durations of low flows) were 

calculated showing the possible influence of the function of channels in particular 

scenarios on flow regime of the rivers analysed.  

3.5 Influence of channels on wetlands and riverscapes 

The water-dependent ecosystems may be strongly impacted be the hydrological changes 

in a region. We analysed distribution of peatlands in the catchments of TyǏmienica, 

Bystrzyca, Wieprz and Wilga (using GI{ aƻƪǊŀŘƱŀ ŘŀǘŀōŀǎŜ2), as well as distribution and 

conservation objectives of Natura 2000 sites (Special Protection Areas under the Birds 

Directive and Special Areas of Conservation under the Habitats Directive) in the 

catchments of Tysmienica, Bystrzyca, Wieprz and Wilga and in the Bug valley (using 

database of the General Directorate for Environmental Protection3). 

4. Results and discussion 

4.1 Analysis of water levels in channels and groundwater levels in adjacent areas 

Groundwater levels (maximum, minimum and average) measured in different periods 

(depending on the availability of data for a given well) at observation points given on Fig. 

3.2 are presented in Tab. 4.1 and on Fig. 4.1-4.4. Depths to the water table (maximum, 

minimum and average) for all wells are shown on Fig. 4.1. Depending on the location of a 

well, there is a difference in terms of deviations from the average level of the groundwater 

table (min, max). The smallest fluctuations in water levels over the years in which the 

measurement data were available occur in the well II/1482/1 located in the channel route 

in variant 1, and the largest in the well II/1504/1, which is near the beginning of the 

planned channels course in variant 3.  

 

 

 

 

 

                                                      

2 http://www.gis-mokradla.info 
3 http://natura2000.gdos.gov.pl and http://geoserwis.gdos.gov.pl 

http://www.gis-mokradla.info/
http://natura2000.gdos.gov.pl/
http://geoserwis.gdos.gov.pl/
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Tab. 4.1 Medium, minimum and maximum levels of groundwater table. Data given in m asl. Source of 
data: Polish Geological Institute ς National Research Institute. 

Well's ID Max Min Average 

II/20/1 151.85 148.37 149.49 

II/509/1 135.20 133.96 134.42 

II/562/1 174.42 173.15 173.65 

II/563/1 133.13 130.90 131.62 

II/572/1 139.56 138.59 139.00 

II/589/1 126.39 123.78 124.82 

II/590/1 138.47 135.79 136.54 

II/973/1 87.20 86.28 86.63 

II/979/1 133.46 132.72 133.18 

II/1269/1 75.90 75.33 75.52 

II/1395/1 119.13 117.27 117.92 

II/1470/1 142.03 141.17 141.74 

II/1482/1 148.23 147.82 148.03 

II/1504/1 114.64 110.55 111.49 

II/1723/1 96.27 94.86 95.45 

II/1729/1 164.95 163.67 164.21 

II/1846/1 147.18 146.06 146.49 

II/1847/1 148.22 146.95 147.54 

 

 

Fig. 4.1 Average, minimum and maximum depth to water table for every well. Source of data: Polish 
Geological Institute ς National Research Institute. 
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Fig. 4.2 Average, minimum and maximum depth to water table for every well along the channel in 
variant 1. Source of data: Polish Geological Institute ς National Research Institute. 

 

 

Fig. 4.3 Average, minimum and maximum depth to water table for every well along the channel in 
variant 2. Source of data: Polish Geological Institute ς National Research Institute. 
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Fig. 4.4 Average, minimum and maximum depth to water table for every well along the channel in 
variant 3. Source of data: Polish Geological Institute ς National Research Institute. 

In the next stage of the analysis, an attempt was made to determine the role of particular 

sections of the ŎƘŀƴƴŜƭǎΩ courses in particular variants. This characteristic was made in a 

spatial information systems based on DEM generated on the basis of topographic maps 

and Normal Damming Water Levels (NDWL; according to profiles from the study of 

DŘŀƵǎƪ aŀǊƛǘƛƳŜ LƴǎǘƛǘǳǘŜΣ нлмрύΦ Lǘ ǿŀǎ ŀǎǎǳƳŜŘ ǘƘŀǘ ǎŜŎǘƛƻƴǎ ƻŦ ǘƘŜ Ŏŀƴŀƭ ƛƴ ǿƘƛŎƘ ǘƘŜ 

elevation of the terrain is above the NDWL have a draining effect on groundwater. In the 

opposite case, the stretch of the channel was defined as having a irrigating role to 

adjacent groundwater. The above assumption has been confirmed on the longitudinal 

profiles of the planned channel routes created in the particular variants (Fig. 4.5-4.7). On 

longitudinal profiles of channels in the 3 variants analysed, presented on the Fig. 4.5-4.7, 

the average groundwater elevations in the nearest wells in the given areas are marked 

based on the data obtained. On this basis, it was possible to indicate with some 

approximation the places where a given section of the canal can drain the groundwater. 

Therefore, the results of our analysis indicate that despite the design of the channels, due 

to the big differences between water levels in the channels and in groundwater in some 

areas, the role of the canals is variable in length in a given variant (draining or irrigating). 

Recorded differences between groundwater levels in wells along the channel that may 

reach more than 10 meters in short distances from the channels in each of the variants 

analysed allow to hypothesize that the influence of the channels on groundwater along 

their course may be much higher than expected in the Feasibility Study. For this reason 

we find it compulsory to provide groundwater modelling study of this area.  



 

 

 

Fig. 4.5  Longitudinal profiles of the channel in variant 1 with markers representing average groundwater elevations in wells located along the channel. Distances between the wells and channels are provided in km in the labels marking the wells. 
Terrain elevations on the profile are derived from the DEM created on the basis of topographic maps of Poland in the scale of 1:10000. 

 

 

 

Fig. 4.6 Longitudinal profiles of the channel in variant 2 with markers representing average groundwater elevations in wells located along the channel. Distances between the wells and channels are provided in km in the labels marking the wells. 
Terrain elevations on the profile are derived from the DEM created on the basis of topographic maps of Poland in the scale of 1:10000. 

 

 

 

 

Fig. 4.7  Longitudinal profiles of the channel in variant 3 with markers representing average groundwater elevations in wells located along the channel. Distances between the wells and channels are provided in km in the labels marking the wells. 
Terrain elevations on the profile are derived from the DEM created on the basis of topographic maps of Poland in the scale of 1:10000. 

 
























































