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| NTRODUCTI ON

The International Waterway E40 (IWW E40) is one of the main inland waterways of international
importance, which development is supportedbogh the United Nations (UN) and the European
Union. IWW E40 runs througBdansk- Warsaw- Brest- Pinsk- Kyiv - Kherson area connecting the
Baltic Sea with the Black Sea basin.

The waterway running through the territory of Poland, Belarus and Ukraine conneséspibres of
Gdansk and Kherson. It is made of following rivers: Vistula, Bug, Mukhavets, Pina, Pripyat and
Dnieper. However, given the current hydrotechnical conditibis not possible to conduct inland
shipping on the section of the BRiver, between Warsaw and Brest.

The matter of shipping restoraticon the entire lengtbf the route wasftenundetaken at the Inland
Transport Committee of the United Nations Eaoim Commission for Europejational transport
ministries border regions and researieistitutionsin Poland Belarus, Ukraine and Germanys A&
result of joint discussions, eoncept to wdt on possibilities ofrevitalization of IWW E40 was
created.

Intemational waterway E40 is perceived, both by experts and the authorities of the three countries, as
an opportunity to relieve road congestion, reduce carbon dioxide emissions, improve transport services
in the hinterland of seaport@nd improve water managment including water retention and
development of tourism based on the use of waterways potential.

This report titles: Restoration of Inland Waterway E40 Dniépéistula: from Strategy to Planning is

the result of research implemented within the projéRestoration ofE40 waterway on the stretch
Dnieperi Vi stul a: from strategy to pl abordér Capgerafon nanc e
Programme PolandBelarusi Ukraine 20072013

PL-BY-UA Programme was funded by the European Commission andagipnsmoting crosborder
development processes on the Poligelarusiani Ukrainian bordering area. This goal is achieved
through the cdinancing of projects which results benefit the border regions.

This project is a grassroots initiative of threedss regions strongly interested in the revitalization of
international waterway E40: Brest Region in Belarus, Lublin Region in Poland and in Volyn Region in
the Ukraine. Reintroduction of shipping on the inland waterway route from the Baltic to theSglack

could become an impulse for socioeconomic development of less developed areas and for industrial
centredocated in the area it would be an efficient transport solution within the logistic supply chain.

The presented report whose primary goal was lexsthe optimal variant of E40 route in its existing
bottleneck between the VistuRiver and Mukhavets was made by an international consortium of
institutions from Poland, Belarus and Ukraine under the leadership of Maritime Institute in Gdansk.

The document was elaborated accordingly with requirements of Terms of Reference and it consists of
four parts

l. Analysis of Transport and Market Economics

Il. Assessment of social and environmental effects
Il Technical and navigational issues

V. Financial legal and institutional aspects

It should be emphasized that the realization of the idea of restoration of the waterway connecting the
Baltic Sea with the Black Sea through the Vistula and the Dnieper requires a serious revitalization and
modernization wdes, mainly on the Polish section between the Vistula and the Dnieper, but also to

2
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building and modernizing hydtechnical infrastructure on the Vistula River to ensure a continuous
and smooth transport of freight. The Vistula River also plays a key rot¢her water transport
connections passing through Polish territory. The report elaborates in detail issues spf cost
environmental safety and the possibility of using European best practices in creatinglibe/o
conditions for navigation on the VistuRiver andalongthe E40route.

It should be noted that along the missing link of E40 on the Bug River, between Warsaw and Brest,
there can be found valuable landscape and protected areas that belong to the European network of
protected areas "Natura 2000Therefore, planning and construction afydrotechnical and
engineeringnfrastructure in these areas and development of shipping will require a more thorough
study. Also a prescribed by law durations of research should be considered. A detailed drthiysis o
environmental conditionss included in a report developed for the assessment of environmental
impact.

In principle, this report should be used at national and regilewval to generatestrategies for
revitalization of inland waterways. In additighe report magonstitute anaterialsupportingpolicies

and developmendf companies conducting their activities based on the logistics infrastructure located
along thdWWw EA40.
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l. ANALYSI S OF TRANSPORT AND MARKET EC

1. Analysis of the transport market in the catchmentarea of the international
waterway E40

1.1.Methodology and delimitation of the area

International Waterway E40 (IWW E40) connects the Baltic Sea with the Black Sea. It starts in
Gdansk and later in the Poliglart runs along the Vistula and the Bug River, to Terespol, the Polish
Belarusian border. In the Belarusian parntuns across the riveMukhavets DnieperBug channel

Pina and Pripyativers to the BelarusiatUkrainian border. In the Ukrainiapart waterway E40is
formed bywaters ofthe Pripyat and the Dniepéwrers which leads to Kherson and the Black Sea.
The course of the waterway E4(Qpiesentedn Figure 1.
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Source:Elaboration basedn: Map of the AGN networklVhite paper on Efficient and Sustainable Inland Water
Transport, Inland Transport Committee, UNECE New York and Geneva 2011.

The total area of the regions through which runs E40 route is 392 949°0fnkinit is inhabited by
28690 834 people.

For the purpose of the analysis there were identified areas of direct impaSVoE40 revitalization
project. On the Polish sidbereare PomorskieMazovig Kujawsko- Pomorskie, Podlasie and Lublin
regions In Belarusregions ofBrest and Gomelvere indicatedand in Ukraine: Kherson, Cherkasy,
Chernihiv, DnipropetrovskKyiv, Kirovohrad, Poltava, Rivne, Volyn, Zaporizhia, Zhytonmggions
as well asKyiv City. Regions(oblasts)in Belarus and Ukrainedministratively correspondith
Polishregions (voivodeshipsHowever, whercargocatchment aeand freight market are discussed,
analysis surpasses the abalefined impact area.
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Market analysis includefreight and inland shipping in the EU and dather countrieson route
IWW E40 (Belarus, Poland and Ukraine). Transport market on the foute the Baltic Seato the
Black Sea is determined by thelumeof the cargo streasrgenerated ithe trade exchange between
Belarus, Polish and Ukrain@nd originating/destinedrom / to those countries in transihtough
Polish and Ukrainian sparts as well astransit of other countries using the territory of the three
countries in theargo transport

From the perspective @nieperi Vistula restoration project for the transport purposbgh is part

of an international waterway E40, an analysis of the volume and structure of the existing freight
market between Poland, Belarus and Ukraine was conducted. Based on the results of this analysis an
attempt was made to estimate the potentiasiifting cargo from land routes to the waterways and to
determine the potential demand fogight from the Polish economy. The research is based on Polish
foreign trade data from database of the Maritime Institute in Gdansk, and from the Analytical Cent

of Customs Administration in Warsaw.

1.2.Inland shipping in EU

In the EU in 2013 the share of inland waterway transport in total surface based carriages in terms of
ton-kilometres totalled % overland transport carriages expressed in volumes per tonnes (excluding
deepwater shipping and air and pipeline carriages). The prevailing waterway transport was performed
by the Netherlands 38.9%, then Romania and Belgium with 20% share each. Al§é&emany and
Bulgaria the inland waterway plays important role in cargo transport.

In freight between some seaports and their hinterland the inland transport is of special importance,
particularly for Rotterdam, Antwerp and Amsterddfig( 2).

Brema
Hamburg
Le Havre

Amsterdam
Antwerp

Rotterdam

0% 20% 40% 60% 80% 100%

m inland waterway transport mrailway transport = road transport

Fig. 2. Inland waterway transport share in catggmsport between European geds and hinterland

Source Just add water, Inland Navigation Europe, Brussels 2009.

In the structure of cargo transport by inland waterways in the Eurdjr@an countries, 28% of cargo
shipmentsconsistof coal, 14% of coke and oil products. Also relatively large share of total carriages
are agricultural products and chemicals as well as machineries and transport means (Fig. 3)
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Fig. 3. Percentage structure of inland waterway freight transport in EU in 2012.
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The share of inland shipping in cargo carriages in Poland, Belarus and Ukraine is siiynltoaar
than the EU averagd@4b.].

Tab.1. Inlandshippingshare in freightransporin EU and countriesf IWW E40

EU (28 countries) 1398 17.80 5924 75.40 526 6.70
Poland 231 12.60 1493 84.00 4.6 0.38
Ukraine 457 24.12 1260 68.48 4 0.23
Belarus 154 2971 189 40.85 4 0.96

Source:Elaboration based on data from: EUROSTAT and GUS

Realisation of IWW E40 investment woutdsultin an opportunityto increase volungeof bulk and
containerised cargo transported by inland shipping.

1.3.Cargo flows and transport services for trade exchange

The structure of transport in Belarus is dominated by pipeline transport. In recent years also transit
carried out by trucks has been developdygpamically In Belarus, the share of inland waterway
transport of goods is minor.

In Ukraine the dominant modef transport is road transport. From geopolitical reasons pipeline
transport is declining (gas from Russia) in favour of rail and road transport. Inland waterways despite
excellentnatural conditions for hydro- navigation, particularly in the Dnieper,roa relatively few

goods (Tab2).

Tab.?2. Freight transport structure in Ukraine by modes of transport (in min tons)

Zfr‘f‘lﬁgﬁ_” total 18050 19720 17650 18870 18530 18394
pipeline transport 2130 1870 1530 1550 1280 1284
16
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railway transport 4500 4990 4330 4690 4570 4436
road transport 11210 12670 11680 12530 12600 12597

Source:Own elaboratioasedn data from: The National Statistical Service of Ukraifiet @ nsport i gNc z

Ukrainy 2012. Rocznik statystyczny

Road transport in Poland has been increasing its dominant role over other transport means since the
1970s(Tah. 3).

Tab.3. Transportation and structure of freight transport in Poland

railway 382 482 282 187 217 231 233 228

road 863 2168 1292 1007 1588 1493 1553 1548

railway 300 176 171 147 113 129 126 124

road 67 78.6 785 79.2 829 835 84.0 84.1

Source:Elaboration based on data from GUS.

Polish trade exchange with Ukraine is dominated by rail transpbite trade with Belaru$ road
transpori(Tab.4).

Tab.4. Freight turnover of Polish foreign trade with Belarus and Ukraine in 2013, by modes of transport (thous.
tons)

Total 170881 46962 123919
- railway 125833 16920 108913
- road 41854 28938 12916
- other 3194 1104 2090

Belarus 48071 12765 35306
- railway 3055 256.8 487
- road 13598 9858 3740
- other 2418 339 2079

Ukraine 122810 34197 88613
- railway 93778 14352 79426
- road 28256 19080 9176
- other 77.6 76.5 11

Source:Elaboration of the Maritime Institute in GdansRepartment of Economics and Law, based on data

from Analytical Centre of Customs Administration in Warsaw.

The biggest tradpartners of the Republic of Belarus in export are Russia, Netherlands, Ukraine, and
then Poland, Germany, Latvia, Lithuania. In 2@&lue of export from Belarus to Russia amounted to
160796 million USD, i.e. 353% of total export, while the Netherlands, whis the second partner in
terms of export value75876 million USD, i.e. 16/% (Table 5). In imports, the main partner of
Belarus is also Russia, the value of turnover inZ2&hounted td@273996 million USD, i.e. 592%,
followed by Germany witl27256 million USD (5.9%) and Chin23639 million (5.1%).
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Tab.5. Trade partners in export and import of Poland, Belarus and Ukraine in 2012,

Value ($) 36389378800 | Value ($) 214476794173 | Value($) 53913302426
Key partners % Key partners % Key partners %
Russia 35.09 Germany 24.91 Russia 25.67
Netherlands 16.39 Great Britain 6.77 Turkey 5.36
Ukraine 12.06 Czech Republic 6.20 Egypt 4.22
Lithuania 7.10 France 5.83 Poland 3.75
Germany 3.75 Russia 551 Italy 3.61
Latvia 2.56 Italy 4.89 Kazakhstan 3.58
Poland 2.06 Netherlands 4.44 India 3.33
Kazakhstan 1.75 Ukraine 294 Belarus 3.28
Brazil 1.74 Sweden 2.63 China 259

Italy 147 Slovakia 252 Germany 2.39
S(;Bﬁ[ries 16.03 Othercountries 33.36 Other countries 4222

| IMPORT [ Belarus | IMPORT [  Poland [ IMPORT [ Ukraine |

Value ($) 40451397500 | Value ($) 216687292345 | Value ($) 54381409088
Key partners % Key partners % Key partners %
Russia 58.76 Germany 20.93 Russia 32.39
Germany 5.88 Russia 14.60 China 9.33
China 5.05 China 9.02 Germany 8.04
Ukraine 4.97 Italy 5.03 Belarus 5.99
Poland 2.90 France 3.92 Poland 421

Italy 2.05 Netherlands 3.79 USA 344
USA 1.14 Czech Republic 3.59 Italy 2.64
Netherlands 0.97 USA 2.61 Turkey 231
gzgcjt])lic 0.94 Great Britain 2.38 France 1.97
France 0.94 Korea South 2.32 Korea South 1.83
cogzﬁ[ries 16.39 Other countries 31.82 Other countrieg 27.85

Source:Own elaboration of Maritime Institute in GdansRepartment of Economics and Law, based on data

from Global EDGE 2014

The largest Polish trade partner is Germany. In 2012 its share in total import amounted to 21.7% and
25.1% in exports. Russia the seond biggest trading partner iimports ts share amounted tt2.1%.

The second largest Polish exporting partner is United Kingéloam Ukraine Poland imported 1.1%

of goods and exported 2.8%itd total turnover of trade exchangeap. 5).

Ukraine is a rajor importer of energy resources: natural gas and crude oil. The value of imports in
2012 totalled 84.7 billion USD. In the import of goods to Ukraine, the share of the CIS cduntries
amounted to 40.7%, EU 30.9% and 20.2% Asian countries. The largebeisopgoods to Ukraine
remains Russia with 32.4% share in total imports. Pasreamounted tat.2% and Belaruan to

6%. In the commodity structure of import to Ukrai@2.5% of total importsare mineral products
(including 31% share oénergyresouceg, machinery and equipmenii5.5%, chemical products and
plastics- 15.4%, transport mean®.5% agricultural and food products8.9%.

CIS - Commonwealth of Independent States is a regional organisaiioprising offormer Soviet Republics
countries.

18
Maritime Institute in Gdansklugi Targ 41/42, 8830 Gdansk
www.im.gda.pl



Restoration of Inland Waterway E40 Dniepéfistula: from Strategy to PlanningPBU809/E40/FSR/Service/2

According to theEU statistic§ commoditytrade betweenEU and Ukraine in 2013 amounted to
37.8billion EUR, representing 1.1% of Etbtal tradevalue which ranked Ukraine 23rd among the
EU's trading partner€On the other handn 2013,26.5% of Ukrainian exports and 35.1i%aports
accounted for EU member states.

1.4.Trade exchange between Belarus, Poland and Ukiree

International trade exchange illustrates the intensity of the functional relations with other countries.
Foreign trade is important for economic development and-tiasker cooperation, contributing to the
increase in production and income, transfieteshnology, growth of competitiveness and wealth of
society and the development of new technologies.

Polish trade with countries of Eastern Europe amount to little over 10% of the total value of Polish
exports, however, trade with these countries is iraportant for the eastern Polish regions. In terms

of cargo turnover the dominant partner is Russia, then Belarus and Ukraine. A common feature of
trade with these three countries is a strong political undertone.

In the structure of Polish exports to Bela the most important role is played by such commodity
groups as: machine products, chemical products, agricultural and food products, steel prodadts.
from Belarusis dominatedby mineral products (including liquefied propane and diesel), chemical
products (fertilizers), products made of wood and paper (priynadbod, firewood fibre board and
particle board), steel products

In 2013 Belarus ranked 21 among most important export markets for Polish economy and 34 place
among importers.

Polish tradeexchange with Belarus and Ukraine, in 20h%anted to 11088.1 thous. tonsncluding
export 4696.2 thous. tons, impori 391.9 thous. tons.

The value of Polish exports to Ukraine in 2012 amounted to 5,279.6 million USD. Ukraine's
participation in PoBh exports amounted to 2.89%. Among the recipiehtBolish goods Ukraine
ranked 8th place. According to Ukrainian statistics, the value of impfmim Pdand in 2012
amounted to 3,567.1 million US Poland is in fifth place among the major supplierth®Ukrainian
marketfollowing Russia, China, Germany and Belarus. The share of Polishtsripodkraine was
3.9% in 2011.

The Polish export to Ukraine is dominated by fuel and mineral oils and products of their distillation,
bituminous substances, minkeveaxes. In 2012, the cargo exported in this group amounted to 678.2
thous. tons, while exports of processed foods amounted only to 17.3 thous. tons. The value of imports
of goods from Ukraine to Poland in 2012i@unted to 2550.9 im USD, which representetl.31% of

the total value ofPolishimport. Among thegoodssuppliers toPoland,Ukraine ranked19. Polish

import from Ukraine is dminated bywood, wood productand charcoal.

Polish regions which recorded in 2012 the highest export to Ukraindsa@viaand Silesiaregionsi
both over 620 thous. tons.

2 Ukrainian statistics present different figures. Here we follow Economic Informiatitkraine, Polish Embassy
in Kyiv, February 2015.
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Fig. 4. Exports of goods to Ukraine from selected Polish regions

Source:Own elaboration of Maritime Institute in GdansRepartment of Economics and Law, based on data
from Analytical Centre of Customs Administration

In 2012 Polish import from Ukraine was dominated by Pomeranian régip64.3 thous tors of
commoditiegFig. 5).
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Fig. 5. Import of goods from Ukraine to the Polish regions

Source:Own elaboration of Maritime Institute in GdansRepartment of Economics and Law, based on data

from Analytical Centre of Customs Administration

The proximity of the border regions should favour intense trade change and indeed exchange of goods
on the Pbsh-BelarusiarUkrainian bordering regions shows a clear upward trend in recent years.

However, the participation of border regions in the regional structure of foreign trade is significantly
lower in comparison to the existing demographic and econowtiential measured by GDP of
individual countries. In 2011 Lublin province share in total Polish export amounted to only 1.6% and
1.1% in imports. The share of Brest in Belarus exports amounted to 6.3%, while in imports to 4.6%.
The share of Volyn in the Waine's foreign trade was 0.9% in exports and 1.3% in imports. This
reflects the relatively low level of international economic relations resulting flemipheralcharacter
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of these regions and low economic competitiveness of these areas.

In the structureof foreign trade of Lublin province, which is the site of the relatively strong
concentration of exports to Ukraine, the share of exports amounted to 10.3% (20iG8)he entire
Polish export$o 2.5%.

Belarussharein export valueof Lublin regionwas 3%. Polisisharein the import of Brest was 15.7%
while the share of Polish and Belarus imgoom Volyn respectively 12.6% and 10.1% (2011).

Tab.6. The value of trade between crdswrder area regions.

Lublin region
Export total 14064 16143 18125 14030 17260 21417
of which: Belarus 454 538
Ukraine 1474 1867
Import total 8713 11332 14880 10110 12905 16456
of which: Belarus 44.3
Ukraine 34.1
Brest region
Export total 9050 9601 11059 8833 11938 13966
of which: Poland 46.6 225 47.0 169 186 20.0
Ukraine 56.4 58.0 77.2 55.1 80.6 827
Import total 8412 856.1 11302 9247 12148 13873
of which: Poland 1365 1231 1502 1034 1606 2179
Ukraine 56.4 58.0 772 551 80.6 827
Volyn region
Export total 2696 3094 3136 2292 3271 4614
of which: Poland 245 313 281 26.3 333 325
Ukraine 126 10.7 15.2 9.5 129 151
Import total 5237 7731 8819 307.3 4299 756.4
of which: Poland 58.9 66.6 1117 65.7 1000 95.4
Ukraine 327 188 204 1838 287 76.3

SourceHa nd e | zagraniczny w Pol sce i Magopol sce w 2011 r .
2012 and data from the Central Statistical Office of the Brest, the Central Office of Statistics Volyn Oblast.

Companies of the Brest region develop tradeesahomic cooperation with more than 100 countries
worldwide including EU. The value of import of Volyn region in 2013 amounted to
1,131.4million USD and exports to 686.4 million USD. In 2013 he region maintained tedateons

with 76 countries in expt and 72 in imports.

Border regions are important trading partners. Major trading partners of Volyn region are: Germany,
Poland, Russia, Belarus, Hungary, France and Kazakhstan. For Brest region the main trade partners
include: Russia, Poland, Germany,ifzh Ukraine, Norway, Kazakhstan, the Netherlands, Italy and
Lithuania. Companies in the Brest region account for 4.7% of foreign trade turnover with Poland. The
main recipients of goods exported from Lublin region are Germany, Ukraine, France, Italyeand t
Netherlands. The share of exports to Belarus amounted to less than 3%

% GawlikowskaHu e c k e | K., Umi &Es ki S.: Handel - @wagnkavaniac zny  wi
krajowej i mi Adzynarodowe|j k o n kWyd.eEnmnest & Yioung; t\Varszawa j e w- d z
2011
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Export structure of individual border regions can be characterised by high export concenfmation
Lublin region five major export products agant for 36.1% oftotal export. High-tech goads are
exported mainly to ItalyUnited States and France. The largest exporters of Lubdjioninclude:

Meat CompanyG ME A TLukow, Komas, ConfectionerompanySolidarity, Agram, Black Red
White, Bury, LST Poland, Aliplast and Rolling Baas Factory.ln the eport of Volyn region

prevail forest products and wood industry, including wood, chipboard, carpentry and other products
made from raw wood. A growing trend shows exports of engimgeeroducts and light industry
products to the EU.

1.5. Transit

The concentration of infrastructure and location on the main road and rail routes offers vast
opportunities for cooperation. In recent years, there can be observed increase in cargo transit by road
through Belarus regions. Transit traffic throutle regiols comprisesalmost 80% of total exports of

the CIS countries to Western Europe. This in turn contributes to a high level of development of
infrastructureand administratiotiacilities associated witlexportservice. Between Belarus and CIS
courtriesappliesfree tradeagreementwhich allows dutyfree tradeof goods

For transit of goods by road, transport corridotlME30 BerlinWarsawBrestMinsk-Moscow plays
an important role Well-developed railway and road networks enabfficient handling of large
volumes of transit cargo. Through-M/ E30 travels about 200 thous. trucks per month.

Brest railway junction is one of the largest in Central and Eastern Europe handling cargo in transit
between CIS countries and the countdégVestern Europe in the directions of Moscow, Bryansk and

St. Petersburg An equally important role plays a railway junction at the logistesitre in
Malaszewicze in Lublin region in Terespol commune.

In transit through Ukraine pipeline transport plaaysdominant roleln 2012 throughUkrainian
territory nearly 5 million tons ofargo was transported by road andrayn over40 million tons(Tab.
7).

Tab.7. Transit of goods through Ukraine transport modes

Transport total 12489391 1000

pipeline 76 97838 61.64

railway 40 94014 3278

road 4 85003 3.88

inland navigation 7.78 0.01

Source:l nf or mat or ekonomiczny o krajach Swiat a, Ukr ai na
2014r.

An important source of cargo volumes for freight in IWW E40 may be Ukrainian seaports. In 2012
their turnover amounted to 154 min tons, including 7.7ianiltons of container traffic. Seaver
vessels can transport goods from seaports to econmeniteslocated of Ukraine located inland.
Figure 6 illustrates structure of cargo turnover in 2012 by cargo groups.
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Fig. 6. Cargoturnover structure in Ukrainian seaports in 2012.
Source:UkrainskiyeMorskiye Porty, May 2013

Cargo handling capacity of Ukrainian ports was used in 28386 depending on the cargo group.

Kyiv is already an important transport hub, which, due to dewedop of inland shipping transport
may become one of the key future European logistecdres Today,Kyiv is connected with port of
Odessa by highwayand twelane expressway with Minsk ardrther with Lithuanian and Latvian
Baltic ports. In addition, there are plans to cont@av by highway directly withCracow Berlin, and

the ports of the NortlSea At the same timemodernization of main railway lines being conducted
which provide fast connection with Western Europe via Poland. With appropriate organizational
solutionsin placeand necessary modernizatimwestmenbf the waterway, Ukraine could become an
important transit area for the EU, integrated into the development strategy oteh@iional sea
river transport. One of the essential conditions in this regard i€onsequent implementation  of
projecs improving navigability of the route and the reduction of fees for passage through the locks
and bridges.

Also in the transport dictions bound from Belarus towards the Baltic Sea a part of the cargo going
through the ports could be handled at the port hinterland by inland shipping. In this respect Polish
seaports should be taken into account as well as Geflimarbetween IWW E40 ah IWW E70),
Lithuanian, Latvian and Estoniaeaports Cargoturnovervolume at ports of selected countriés
presented in table. 8.

Tab.8. Turnover of selected seaports in the catchment area of IWW E40 (mln tons)

Import Export Total
Bulgaria 24.8 229 125 16.3 288
Denmark 99.7 87.1 497 381 87.8
Germany 2849 276 1747 1226 2973
Estonia 46.5 46 111 318 429
Latvia 59.7 58.7 177 595 67.1
Lithuania 26.1 379 161 236 398
Poland 54.8 595 35 293 64.3
Romania 477 381 16.8 26.8 436
23
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Import Export Total
Finland 99.6 1093 537 514 1051
Sweden 1781 1796 86.7 749 1616
Norway 2017 1951 69.3 140 2093
Turkey _ 3381 2188 1606 3794

Source:Eurostat

This applies above all to cargo carriedibiermodal transport, particularly containerized cargo and
empty containers.

Launching IWW E40 will createa convenientransportconnectionto carry goods from Western
Europe, especially in the Baltic Sea area, as well as the Netherlands and Ndiveaptmtries in the
Black Searethrough Poland, Belarus and Ukraine.

1.6.Inland shipping

Waterway with good navigation parameters stimulates economic development, attracts investors and
therefore has a beneficial effect on the growth in demand.

In 2012 Ukrainian waterways transported 4,295 thous. tons of goods (12,869 thous. tons in 2005 and
6,989 thous. tons in 2010), of which 75% was carried in the catchment area of IWWaB40)(

Tab.9. Territorial structure of the Ukrairialand waterway freight transport

thous. tons % thous. tons % thous. tons %
Ukraine 12 869 100 6 989 100 4 295 100
oblasts, total 8196 63.6 4526 64.6 3237 754
Kherson 552 4.3 740 106 369 8.6
Cherkasy 259 2 90 13 45 11
Chernihiv 590 4.6 116 17 0 0
Dnepropetrovsk 1524 118 650 9.3 598 139
Kyiv 0 0 0 0 0 0
Poltava 325 25 382 55 603 141
Zaporizhia 842 6.5 415 5.9 500 116
The city ofKyiv 4104 319 2133 30.3 1122 26.1
Source:Own elaboratiodbasedon data from: The National Statistical Service of Ukrahe (ans por t i gNcz

Ukrainy 2012. Rocznik statystyczny

In 2012 over 26% of inland waterway carriages in Ukraine was made within the city redg{giv pf
about 14% in Poltava arldnepropetrovskegions. The DniepeRiver ranks third among European
rivers in terms of length and catchment basin area. The potential of freight on the RiNnepés not
used accordingly to the existing needs national needs.

Freight on nland waterwagin Ukraine,like in other countries and in the EU inclugdsgreat exten
mostly: construction materialséarly63% d transported cargo in 2012)pn ore (12%)grain (nearly
10%) and other commodities: coaoke, fertilizers, metal products, machinery, papemdycugar,
etc. Steel products account for 40% of total Ukrainian exports.

The largest operator on the Ukrainian inland shipping market is a joint stock companyhillgkrri
that controls a fleet of nearly 200 vessels operating on routes between seaeangonts of
Mediterranean region, but also the Baltic region (Sweden) and the United Kingdom. The share of
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"Ukrrichflot" in the Ukrainian market for maritime and rivehippingis about 45%. Annudkeight

volume amounts toabout6 min tons and 2nin pasengers (mainly on intern&durist routesKyiv -

OdessKyiv, Kyiv - OdessaSevastopot Yalta - Kyiv). "Ukrrichflot” is also an owner o number
of river ports on the Dnieper (Mykolaiv, Kharkiv, ZaporizHimipropetrovsk

On the Dnieper River ifKyiv region there are favourable conditions for tourism development and
passenger shipping not only on a local scale. However, inland shipping does not play a significant
economic role in passenger transport. In 2013 share of inland water transport in passesgert in
Ukraine was barely 0.01% and the number of passengers amounted to 267.9 thous.

Kyiv river port has apotentialto occupy an important place in the development of transport and
logistics network.What ismore big natural depth of the Dniepe (3-5 meters) allowfor handling
containewvesselsHowever,in the upper Dniepehereare numerousavigationobstacles, such as low
bridges and six lockwith high fees for passage. Therefore, in the present circumstineeheaper

to transport gods from Kyiv to Odessa by train. In recent years, the industry, especially heavy
industry, is systematicallyshifted to other regions of the country. This opeas opportunity for
locatingindustrial zonesn close proximity toKyiv river ports, for examgl, to Chernihiviocated on

the Desn&River, or Belarusian Gomel.

In order to change the character of Ukrainian river ports from bulk ports to unjveragr
investments in handling terminadse requirechnd a wider introduction of informationiechnologies
and multimodal solutions a must

In the transport systems of Belarus and Poland inland waterways plays a marginal role. Basic transport
work is done by road or railways, despite the fact that these countries are located alordSNotith
and East West transport corridors which benefits inland shipping development.

The main cargo transported by ships on rivers in Belarus are sand, gravel, building stone, wood,
potash, granulated slag, andavyandoversizedcarga Transport is performedetween sucportsas

Brest, PinskMikashevichj Mozyr, Rechitsa, Gomel, Mogilev, Bobruisk, Vitebsk and Grodno. The
role of water transport in the carriage of passengers idestdll significanthan in case of freightn

Poland the share of inland watey transporin carriage ofgoodswasmuch lower than the average

for the whole Europeaiynion - in 2013 6.7% sharein the transport of goods in téilometres-

without deep sea shippingjr transport and pipelines).

Also in the Polish foreign tradeland waterways does not play a significant role. Waterway freight in

the import of goods to Poland and Polish exports are irregular and reach only hundreds of thousands of
tons per year mainly to and from Germany. Yet in the 1980s inaerwayfreight reached 2@nin

tons. Currently, the share of thimnsportbranchin overall freight does not exceed 1%. Even more
marginalis therole of waterway to serve Poliskeaportsinterland If navigability of IWW E40 is

resumed seaports lying in theatchmentarea of the routéin Poland, Gdansk, Gdynia, Elblag) will

have the ability to transport goods between the port and the hinterland by an additional mode of
transport.

In 2012 in Poland nearly 45% of goods transported by inland waterways were metal ootiseand
mining and quarrying products, and 17.2&&al(along with crude oil and natural ga$yansportof oil
products, chemicals, food products was of little importance

For the analysis of E40 development, data on existing freight on Viglalerway (VWW) are
significant. Transport of goods on VWW route represents 10% of transport waterways in Poland.
Freight on VWW is performed by a small number of sbiners, offering very small and already
outdatedvesselslf all necessary investments opening diseaswater routes are implemented, IWW
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E40 and VWW, it isnecessary to build capacity of entrepreneurs and vessels capable of meeting
transpordemand.

In the longterm perspective, inland shipping will shift into servicing significantly more containerised
cargo as well as general cargo andaoEstablishmenbf an integrated European network of inland
waterwaysUKkrainian rivers may becomimportant arteries linking Europe with the Baltic areas
located further to the east and south. The expected dynaovthgof seaiver freight in Ukraine
justifies making plans for new water connections betweemadlsesof the BlackSeaand the Baltic
catchmentrearivers, including the possibilitio transport goodsom Gdansk to Odesghrough the
Vistula andPripyatrivers andrevitalisedDnieperBug channel

1.7.Transport corridors and logistics infrastructure

During the second Pan European Conference on Crete in 1994, 9 corridors were designated in Central
and Eastern Europe. A ‘"l@ransport corridor was intdnced during the next conference in Helsinki in
1997 and others were modified which illustrated by figure 7 below.

The European Union adopting the THN program aimed at stimulating investment in infrastructure

in order to create an integrated transpatiwork covering all member states, all modes of transport
and to take into account the location of tr&wsopean transport corridors. Starting from these
assumptions, a core network was developed connecting the strategically important multimodal nodes
and links creating "transport corridors". There were proposed 9 corridors of European transport
network having strategic importance for the European wide transport system and a comprehensive
network.

Through the territory of Belarus and Ukraine run two Pamofgean transport corridors of major
importance to revitalisation of IWW E40:

9 Corridor no. 2- Berlini Poznan Warsawi Bresti Minski Smolensk’ Moscowi Nizhniy
Novgorod. Corridor no. 2 covers Warsawrest section of thE40inland waterway;

1 Corrida no. 9 - Helsinki T Vyborg i Sankt Petersburg Pskovi Gomel i Kyiv 1
Lyubashivkai Chisinaui Bucharesi Dimitrovgradi Alexandroupolis, including Minsk and
Gomel variants. In the Ukraine and Belarus the corridor covers section &4thmland
watervay.

Additionally through Ukraine run two other European transport corridors:
9 Corridor no. 3- Brussels’ Aacheni Colognei Dresdeni Wroclawi Katowicei Cracowi
Lviv T Kyiv;
9 Corridor no. 5 Venicel Trieste/Kopefi Ljubljanai Maribori Budapesi Uzhhorodi Lviv
T Kyiv.

* TransEuropean Transport Networks

® Regulation (EU) Nd.315/2013 of the European Parliament and of the Council of 11 December 2013 on Union
guidelines for the development of the trdfhwopean transport network and repealing Decision No
661/2010/EU.
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Fig. 7. Map of Pan Europeatransport corridors

Source Transport Infrastructure Needs Assessment (TINA)
On the territory of Ukraine international transport corridor TRACECA was also designated which
links Europe through the Caucasus and the Bl&ek with Asian countries like Turkmenistan,
Uzbekistan etc. Currently development of the corridor includes 18tmes, including Ukraine.
However, Belarus may also benefit if the corridor is fully established.

Through Polish territory run two European transport corridors included in theTTigwork:

1. Baltic - Adriatic runs from Swinoujscié Gdyniai Katowice - Ostrava / Zilina- Bratislava /
Vienna / KlagenfurJdine-Venice / Trieste / Bologna / Ravenna.

2. North Sea Baltic Sea will bring together Wilhelmshaven / Bremerhaven / Hamburg / Amsterdam
/ Rotterdam / Antwerfachen / BerlinWarsawTerespol(PolishBelarusian border) / Kaundiga
Tallinn.

Through thdransborderreas of Lublin, Brest and Volyn regions runs transport corridor II:

9 European roade30 - Berlini Poznait Warsaw SiedIce Biala Podlaska Brest Minsk-
Smolersk- Moscow On Polish gile within the corridor there is National Road no.2 and on
Belarusiarside M1 highway

1 Europeanrailway line E20 - Kunowicd Poznaii Warsaw- Biala Podlaska Terespol
Brest On Polish side within the corridor there is Railway Line no.23and

TransEuropean transport network TENsupplementshe above routes and includes:

9 international roadE372 Warsaw Lublini Zamosé&Lviv. This line runs only in Polish
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territory i National Road nol7,

9 international roadE373- Radoni Lublini Cheimi DorohuskKyiv. On Polish side network is
made of National Road no. 12 and Exmway S12,0n Ukrainian side: International Road
MOQ9. This is theshortestoad link betweeiKyiv and Wesern Europe

9 international railwaye30 - WarsawLublin-DorohuskKyiv. On Polish sideetwork is made
of Railwayline no.7, and on Ukrainian side main railwage Kovel-Kyiv,

1 Broad Gauge Metallurgy Line, railway line §gHS) Upper SilesiaUkrainian bordefin
Hrubieszow main railway line fronBrestto Minsk.

Figure 8 presents locatioof border regions of Lublin, Brest and Volyn along Eastest- East
transport integrated into the TENnetwork.

Despite the fawvarable locationin the vicinity of important international transport corridors,
determiningexternal accessibility, theorde area is characterized by low density of road and railway
infrastructure Density of public roads with hard surfager 100km? in Lublin region amounts to 84.9

km, in Brestregion- 31.9 kmand inVolyn region28.5 km.Density of the railway network is 3 km
perl00 km] in the Vol yaygionarad.il lomin Lubinedon Khese indicat®&s e s t
arebelowthe national average

Brest oblast

Bpecmcran o6nacms

Lubelskie
region

Volyn oblast

Bonuwcexa obnacms
LEGEND:

cross-border transport routes

national roads

other important roads
............ railway lines
internartional road marking
international railway line marking
international airports

other airports

road border crossing points
Lviv oblast

Nsalecoxa obnacms

rail border crossing points

LUBLIN regional capital
Yy Sambor
Cantip
D Keaboik county capital with a population of over 30thous.

.,le T

with county rights

) Wesseysaw  county capital with a population of 15-30 thous.
county capital with a population to 15 thous.

wewsss  national border
s Tegion border

Fig. 8. International transport infrastructure THNborder regios: Lublin, Brest and Volyn.
SourceSt rategia wsp-§gpracy transgranicznej wojew-dztwa |
wodgy ki ego i obwod+«020.kuklie2¥3i ego na | ata 2014

Location of railway and road network is closely linked with the tiocaof the strategic logistics
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infrastructure vital for the entire area. In terms of improving the logistics infrastructure there are many
projects to be realised in crelgsrder area, including:

1  modernization of handling equipment and extensiostadking yards,

9 construction ofterminal for combinedtransport on railway line no.7 in relation Lublin
Swidnik with access to national roads A@,17 and19,

1 construction of logistics centres orohusk Hrebene and Puhwy in connection with the
infrastructure of bordecrossingn Dorohusk,

9 construction of interregional logistics centre inkbwin connection with the infrastructure of
railway juncture no2/E20Warsavi Terespol, no12/G-E20,

1 modernsation of logisticxentres in Bresfareaof 3 ha, locatedb00 m from M1 highway)
andBaranovichi(areaof 0.5 ha, located Rm from M1 highway,

9 construction ofKozlovichi-2 centre,with areaof 132 ha, located in the vicinity of M1
highway, extension of existing transpmmfrastructure

T construction of logistics centrés Pinsk withareaof 1.6 ha, located in the vicinity of Brest
Gomel,

1 development of investment area near customs pokomtovichi by the railway station Brest
North.

Eurocentrum Logistics irMalaszewicze, commune of Terespol, is a key handling terminal for
combined transport on the eastern borders of the EU. The facility consists of 7 different handling
terminals, i.e. container terminal; bulk terminal for ores, fertilizers; dry bulk maten&ildy cereals,
unitised cargo (according to the international agreement AGT&@mbined transport terminal
(handling and transport of trucks on railway platforms). This point is an important hub for intermodal
trains, including:

9 Ost Wind- Berlin/Grossleereii Frankfuri Rzepin MalaszewiczéBrest Osinovka

Krasnoyé Moskva/Bekasovo
1 RotterdamMalaszewiczdrain,
A Mo n an¥dcton container train

The main point of transshipment of Brest region is BBedtamozhservisThe facility complements

the infrastructure of the international road border crosBmmachevoExport services constitute 80%

of all transport services of the complex. Favourable geographical location is crucial in the success of
the facility.

Similar beneficial location can boast Lublin region. The longest broad gauge railway line in Poland
LHS, combines Polish Ukrainian railway border crossingrubieszow/ Izow with Silesiathrough
Slavkov inZaglebie Dabrowskiarea (25 km from Katowice)Lengthof the LHS lineis 400 km and
runsthrough fivePolish regionsLublin, Podkarpackie, Swiekrzyskie,Malopolskie and Silesid HS
railway line is essential for thimterregionaldevelopment. In the future, the potential of line may

be usedo generat development potential of Volyregion

Along the borders of Lublin, Brest and Volyn regiahere are located 15 border crossing points,
including 10 road4 rail and 3 passagé®rder crossings handlifgeightand passengéraffic.

However, insufficieh density of roads and their low quality greatly reduce the internal cohesion of
crossborder area. It is therefore necessary to gradually expand and modernize transport infrastructure
and to develop alternative modes of transport, which would also incliaghel waterway shipping.

®European Agreement on Important International Combined Beankines

29
Maritime Institute in Gdansklugi Targ 41/42, 8830 Gdansk
www.im.gda.pl



Restoration of Inland Waterway E40 Dniepéfistula: from Strategy to PlanningPBU809/E40/FSR/Service/2

2. Assessment of the potential for capturing the market and cargo supply flows for
inland shipping

2.1. Inland waterway shipping as a part of transport system

Inland shipping is part of the economic system of the country and trassibaststem. Shipping, like
other modes of transport, meets the transportation needs of other sectors of national economy but also
in wider scale, needs of European economic system.

Forecasts studiésonducted by Maritime Institute in Gdansk indicate thatdargo typehaving the
greatest growth potential fehifting to inland waterwayss mainly bulkcargo, namely coasand and
gravel,but alsobuilding materials, energy resourcasjnicipal wastand heavyand oversized cargo

In comparison to other tnaport modes (truck, wagon), inland waterway transport vseselswith
relatively large capacity and presents possibility to form a whole set of barges. A large cubic capacity
means that they are well adapted to carry large cargo loads or single fietesual, oversized
cargo. Characteristics of inland waterway transport make it suitable for carriage of bulk cargo between
the points of origin and destination, situated in close proximity to the waterway, includingtseapor
and major industrial plantdt also allows for carriage of cargo nelationswhere other transport
modes cannot be usedich is true for heavy and oversized cargaargovulnerable to Bocks, as

well as liquid carg@and highly processegatoducts

MIGs forecastsndicatea significant increase in carriagef containerized cargo. Standardization and
massscaleof container use meatisattheir transportanbe done byall means of transport within the
modern logistics anchultimodaltranspot solutions.

Inland shipping plays an important role in the containers transport in Western European countries
bordering the North Sea. However container transport in Poland differs significantly from transport
patterns in the old EU countrieminland waterway trarmort is negligible in transport of containers.

Development forecasts for inland shipping the Europe and Poland presented in various reports show
that the inland waterway transport will grow. Mostly it is due to the existing EU transport policy and
various supporting instruments used. Any development forecast for transport in Poland should take
into account the revitalization of waterways and inland shipping, as congestion of other transport
modes and the costs associated with it might lead to changeidbceand cargo flows.

In light of the anticipated increase in freight transport and the development of multimodal logistics
chains, rivers included in the area of international waterway E40 can become major arteries linking
Western Europe, particularly éhcountries around the Baltic Sea to the countries of Seagtern

Europe and the Southern Caucasus and Central Asia. This connection has great development potential
and can significantly improve the transport of goods from north to south to BelarusmdJiRassian
seaports on the Black Sea, Georgia and Turkey, and from east to west.

Suitable transport policy supporting development oflaed transport chains, shesg¢a shipping and
multimodal transport including inland shipping will give opportunity &fficient development of
container services at IWW E40.

" prowadzonem.inw ramach realizacji projektu INWAPOModer ni zacja Wodnych Dr-g
Port-w Morskich w ramach mPprojekadNCOMATRANR w r@manht programu Eur o p e
EUREKA LOGCHAIN
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2.2. Cargo supply
2.2.1. Factorsgeneratingdemand for cargo transport

Freight and passenger carriage are embedded in the transport system, and this in turn is part of a
specific system of economic ardcial infrastructufe Thus, demand for transport services depends on
many factors, including:

9 current state and prospects of the econemgtional income per capita and consumption
level,

technological progress,

development anstate of infrastructuref individual transport modes
number and structure of inhabitants

structure of the economy and the location of industry,

direction, structure and volume of foreign trade,
technicalconditions,

natural conditions,

organizational and administratieenditions

legal, economic and financial conditions.

= =4 =4 4 -4 -4 -4 - -4

Many factors also influence development of demand for inland shipping transport which debend on
1 trends in demand for cargo and passengers transport,
I changes in transport modal split and in partictiter role of inland waterway transport in
meeting the transport needs,
1 navigation conditions that may be achieved at the analysed waterway

Growing demand for cargo and passenger freight poses new challenges for transport system and the
economy, which requér existing transport system to meet new needs, and ensure compliance of
development directions with modern seeiconomic trends.

Many of the factors affecting the freight by inland shippiaige due to thecharacteristicsof
infrastructure of waterwaysstate of nland waterways primarilinfluencesdemand (which depends
largely on thegeographicapattern ofwaterways and its conformity with car§ows boundfor inland
shipping, rolling stock, (hich size, speedlesign etcdepend on the quality evate routeg and the
possibility of 24-hour shipping. These elements, in turn, shaibe capacity of the waterwaynd
transport technologiassed influence thevolumeand structure ofreight and thus the cost per unit in
inland shipping. An important faatanfluencing costs is theangeand structure of infrastructure
investmentsnto the waterway. In turn, the unit cost plays an important role in shapinglinmeand
structure of demand for transport by inland waterdfays

2.2.2. Basicmacroeconomicindicators for Poland, Belarus and Ukraine

It wasimpossibleto avoid the negative impact ahfavourableexternal conditions (recession in the
euro zone since 2012) that weaken economic situation in most European countries including Belarus,
Poland and kraine.

Republic of Belarus is situadl in the area of 207.6 thous k m] with about 9.5 mi
Since June 2010, the country is a member of Customs Union of BBlasstaKazakhstan and

. Por. S. Dorosiewicz; Czy istniejN granice wzrostu p
Woj ew-Mrz-kla K. , Ro {PisiceewitziAAR A ) | Baspopytunkawpi zeasaye
drogN WO6dnRoBorski UrzNd Marszagkowski, Sopot 2011
YWoj ew-Krz-kla K., RodPUsiczewitkziAARa| i Gaspopytunkawpizewsayed
drogN WodnRomor ski Ur zNd Marszagkowski, Sopot 2011
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included in the Common Economic Area, created by thesatdes. In 2008, a record year, GDP
growth amounted to 10%. In 2009, as a resule@dnomic crisis, a slowdown is observaadd a
decline in industrial production by 2.8%.

Poland occupies an area of 311.9 théms’ and has a population okarly 38 millon people. From
May 2004Poland is a member of the European Unioountry's economy, after a period of reform in
the earlyl990s is experiencing a period of economic growth, although the growtHnr&e10 GDP
increased by 3.9% in 201y 4.5% in 2012by 1.9%.

Ukraine is the second largest European country in terms of occupied territory with an area of
603.5t hous. kmj. At the end of 2013 Ukraine had a
almost 69% was urban population.

Sociceconomidndicators of Belarus, Ukraine and Poland are presented in @&blkdw.

Tab.10. Selected socmconomic indicators of Belarus, Poland and Ukraine.

| Specification |

Total area k m] 207.600 312.685 603.550
Land use: % in 2011
agricultural land 43.7 48.2 71.2
arable land 27.2 36..2 56..1
permanentrops 0.6 13 15
grassland 159 10.7 136
forests 42.7 306 16.8
other 13.6 21.2 12
Irrigated lands k m] 1.150 (2003), 11.157(2007) 21.750 (2010)
Renewable water resources k mj 58 61.6 139.6 (2011)
Number of inhabitants thous. (2015) 9.5897 38.5622 44.4295
Demographic burden indicatorg % (2015) 43 438 433
Rate of population growth % (2015) -0.2 -0.09 -0.6
Balanceof migration migr./thous. inhab. 0.7 -0.46 -2.25 (2015)
Urbanization: % 767 605 697
Percentage of urban populatior
Averagelife expectancy: years 7248 774 7157
PKB per capita UsD 17700 23900 8700
GDP revenue structure 4 %
sector:
Agriculture 7.3 3.7 121
Industry 37 32 29
Services 55.7 64.3 58.8
Workforce min 4546 18.26 2211
Railway lines km 5.528 19.837 21.733
Roads km 86.392 412035 169.694
Waterways km 2.500 3.997 . .1'672
(mainly Dnieper)

Source:World FactBook 2015
2.2.3. Cargo supply forecast for inland shipping
Cargo flow model

Forecasts based on relevant methodological basisaapeerequisite for effective business and
investment decisions. Research of the demand for transport services in general and regional dimension
are most often used while forecasting the development of the transport system and projection of future
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investmat activities.

Making a development forecasts for transport route, which virtually does not exist and carriages which
are not yet offered, is possible using transport forecast models. Forecast and analyses of development
as well as cargo and passengergpamtscenarios included in many studies and projects implemented

for EU DG TREN. Forecast made usifgiRANS-TOOL, VISUM model and others for European
Commission are basis for future transport development actions and EU transport policy. Forecast
included nany development factors such as increase in population, macroeconomic data, oil prices
and technical development etc. Similar forecast will be elaborated for BA®VFor this reason, we

will present the already existing forecasts done in recent yeavsstoia waterway and other selected

inland waterway as they have similar charactéWt@/ E 40 waterway.

Great demand for transport forecasts is primarily the result of the specificity of infrastructure,
especially its longevity, time of realisation andgtcd-orecasts for freight transport and modal split are
elaborated by professional entities and constantly updated along with the changing social and
economic conditions.

Effectiveness of the forecast is largely determined by the relevant data, expepergeastic team

and selection of appropriate methodology. The studies that elaborate quantitative research of the
demand use, among others, extrapolation of the trend, comparative methods and econometric
modelling.

Waterways are the weakest link in thansport infrastructure. This is particularly true in Central
Europe, and especially Poland. Waterways presdntéde reportare analysed in the model from
optimistic viewpoint because they may seem to be the main ways geographitidllyin practice
shipping may be difficult of simplympossible(as in the case of E40). However, after serious recent
investments in road, rail and air infrastructure, it is time to draw attention to the waterways.

Model of transport network along the corridor of internmagilowaterway E40 for the Polish territory

was built on the basis of the National Traffic Model 2008 (a similar method is also used in forecasting
traffic on the waterways in the Netherlands), while for the arddkodine and Belaruthe network
wassimplified to the schematic connections by rail, road and walgs Distances between citiese

given in real figuresdespite the simplifications for route$ cargo carriage in theansport network.
Model of transport network has been divided into apprderizategories (using the attribute "link
types") allowing to differentiate types of cressctions due to travel time andpacity In case of road
network, sections differentiated due to the crasstion (number of lanes), tlkapacityand speed of

free traffic. Parameterization of the netwosdectionswas done in order toassign them to the
appropriate valuef®r the traffic conditions (travel) in the motiadl period, .e.one day

Model of cargo flows has been developed using the tool to simulateotheflgoods based on the
PTV Visum environment. The tool often used in the research allewezdingan interactive model,
which takes into account the structure of modal split flows.

In order to determine cargo flows bound to the area, firstly modeifidsrdther transport modes.

For the part of the model concerning Polish territory, the model was built in a classical way, with
sections and nodal points which are assigned traffic parameters and coordinates locating these
elements in the field. As a stimg point basic system of national arefjionalroads was adopted
Basically, as nodal points in the road network mallelfollowing sits were included

1 existing and planned intersectgof national and regional roads,
9 locations of changes mvadcrosssection
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1 places where a change in the readroundingakes placéf.ex. outer city road changes into
urban builtup area, etc.).

In order to provide a faithful representation of the national and regional road network a total of 48
basic types ofextions was defined in the model. In addition, an average speagaffiof for specific
transport modegTab. 11).

Tab.11 Adopted communication speed for thedelledmodes of transport

Road 45

River (downstream) 12
River (upstream) 9
Rail 28

Source:Maritime Institute in GdanskDepartment of Economics and Law

Demand model was developed on the assumption that the area is mapped in the corridor of inland
waterway E40. Transport areas coragpwith division intocommunesand cities through which runs

E40 waterway. All external areas and other areas outside the corridor of E40 waterway were
aggregated into four regions corresponding to a given pdpolaind It should be emphasized that
division andits resolution results from direct adaptation of the national model to the needs of the
Dnieper connection with the Vistul&his methodology does naffectthe model thus leaving them

in the model.

The demand model takes into accountcédinties, 29 cities and 7 border crossings. Range of the
model is shown on attached map (Fig. 9).

Initial data to build the model of demand were prepared by Maritime Institwdeconcernedhe
volume of cargotransported between Belarus and Ukraine, Rolish regionsvolumeand direction

of foreign tradeof all three countries and the volume of transit through these countries. Also
macroeconomic aspects of soeiconomic development of the study area waken into account.
Based orthese data citjocaed along IWW E40 were choseficcording to these data, it was founded
traffic movemenbf goodsmodelbetween the towns located along the waterway E40 and Belarus and
Ukrainewas constructed

For the area of Belarus data on volume of transported goodedretPoland and Ukraine was used,
and value of cargo flows in Ukraine among its regions. For the purposes of the model, these data were
aggregated to the cities located along the waterway corridor E40.

To be able to fully reproduce the cargo traffic betweeuntries, it was necessary to create a matrix of
movement between cities in different countries. The volume of the goods was distributed
proportionally to the total amount of goods from the country concerned (Tab. 12).
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Fig. 10. The intensity of cargo flows in the catchment area of E40 waterway [tons/year].
Source:SzarataA.: Opracowanie prognoz ruchu dla potrzeb Projektu z wykorzystaniem programu PTV VISUM.



Restoration of Inland Waterway E40 Dniepéfistula: from Strategy to PlanningdPBU809/E40/FSR/Service/2

Tab.12 Summary otargo volumedetween Poland and Ukraiftens peryea)

E40-Gdansk 0 3878 23820 32129 3878 4432 2216 3324 1108 2216 67429 55571 12667 21238 77048 121333 117476 127238
E40-ByngSZCZ 5540 0 34029 45899 5540 6331 3165 4748 1583 3165 53943 44457 10133 16990 61638 97067 93981 101790
E40-Warsaw 66398 66398 0 550155 66398 75883 37942 56913 18971 37942 431543 355657 81067 135924 493105 776533 751848 814324
E40-Brest 26091 26091 160273 0 26091 29818 14909 22364 7455 14909| 539429 444571 101333 169905 616381 970667 939810 1017905
E40-Pinsk 29863 29863 183446( 247439 0 34129 17065 25597 8532 17065 67429 55571 12667 21238 77048 121333 117476 127238
E40-MOZyI’ 193667 193667 1189667 1604667| 193667 0 110667 166000 55333 110667 80914 66686 15200 25486 92457 145600 140971 152686
E40-KyiV 47028 47028 288887 389662 47028 53746 0 40310 13437 26873 53943 44457 10133 16990 61638 97067 93981 101790
E4(}Dniprodzerzhinsk 17850 17850 109650 147900 17850 20400 10200 0 5100 10200 53943 44457 10133 16990 61638 97067 93981 101790
E40—Dnipr0pietr0wsk 5785 5785 35535 47931 5785 6611 3306 4958 0 3306 40457 33343 7600 12743 46229 72800 70486 76343
E40-Kherson 47028 47028 288887 389662 47028 53746 26873 40310 13437 0 26971 22229 5067 8495 30819 48533 46990 50895
Minsk 64342 64342 395247 533123 64342 73534 36767 55151 18384 36767 0 49000 1000 8000 0 24000 21000 25000
Bialystok 2973 2973 18260 24630 2973 3397 1699 2548 849 1699 0 0 0 0 0 0 0 0
Lublin 5705 5705 35048 47274 5705 6521 3260 4890 1630 3260 0 0 0 0 0 0 0 0
Olsztyn 575 575 3534 4767 575 658 329 493 164 329 0 0 0 0 0 0 0 0
E40-Kobrin 77336 77336 475062 640781 77336 88384 44192 66288 22096 44192 0 11000 0 2000 0 5000 5000 5000
The south eastern Polar] 37925 37925 232966| 314233 37925 43342 21671 32507 10836 21671 120000 0 0 0 6000 0 0 0
The south western Polar 33753 33753 207342 279671 33753 38575 19288 28932 9644 19288 87000 0 0 0 4000 0 0 0
The north eastern Polan 40658 40658 249753| 336877 40658 46466 23233 34849 11616 23233 120000 0 0 0 6000 0 0 0

Source:Inputs to the model prepared by the Maritime Institute in Gdampartment of Economics and Law; calculation: Szarata A.: Opracowanie prognoz ruchu dla
potrzeb Projektu z wykorzystaniem programu PTV VISUM.
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2.3. Modal split

Thewaterwayconnection running along the planned waterway E40 was presented in accordance with
the submitted schemes prepared by Maritime Institute. Road links run along national roads, where
long-distance cargo traffic takes place and the rail links runs underréressHuropean Transport
Network-TEN-T. Modal split using a distribution of cargo in the transport network is determined by
the travel time of individual sections. This time was defined based on the adopted speeds and distance
between cities along E40 watey.

i traveltime after including costsY,

1 route distancgkm] 1 &

| cost of a given transport mofBURO/km]iQ

1 cost of 1 hour @

w e, 0T
Y oz 'Qz —
w

In order to be able to compare travel times of individual means of transport it was necessary to use
function based on the generalizedvel cost. It was also necessary recalculatecosts when taking
into account the appropriate rate for 1 hwavel

The model shows a structure for cargo transported along IWW E40:

coal 20%,

ores 17%

building materials 35%

chemicals and fertilizers 13%
agricultural and forestry products 7%
machinery and equipment 5%
others 3%.

Tab.13. Initially adoptedcostsin the model ofransport modal split

= =4 =8 -8 _a_a_°

Road 0.046
River 0.004
Railway 0.044
1 hour 7.17

Source:Calculations of the Maritime Institute in GdansRepartment of Economics and Law.

2.4. Results of theforecast

Forecasts fotransporteadtargo volume of transported were calculated for the following variants:

1. WOT missing linkof IWW E40

2. W17 link between Gdask and Kherson route nol
3. W27 link between Gdansk ari¢therson route no2
4. W31 link between Gdansk artherson route no3

The following time spans were assumed:

1T WOT 2012, 2015, 201,7
1T W1, W2, W3i 2022, 2032, 2042
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Tab.14. Forecast resulis detail data (ton perear)

Gdansk 677 001 775 100 847950 | 1045979 | 1489421| 1807472
Bydgoszcz 589 999 675 494 738 984 911570 | 1289030 1575211
Warsaw 4817001 | 5515025| 6033386 | 7442450 | 10597 669 12 860 695
Brest 5128002 | 5871041 | 6422831 | 7922786 | 11281 634 13690 714
Pinsk 1192999 | 1365899 | 1494294 | 1843295| 2624744 | 3185233
Mozyr 4538002 | 5195783 | 5684226 | 7011831| 9984344| 12116409
Kyiv 1433998 | 1641840| 1796180 | 2215693 | 3155002| 3828723
Dniprodzerzhinsk 836 999 958301 | 1048379 | 1293233 | 1841491 | 2234723
Dnipropetrask 479 003 548 416 599 964 740084 | 1053841 1278878
Kherson 1193998 | 1367064 | 1495577 | 1844883 | 2626983| 3187951
Minsk 1469999 | 1542096 | 1593102 | 1732655| 2071588| 2525930
Bialystok 62 001 65 042 67 194 73 080 87 375 106 538

Lublin 118 998 124 835 128 964 140 261 167 698 204 477

Olsztyn 11 999 12 588 13 004 14 143 16 910 20 618

Kobrin 1641003 | 1721493 | 1778434 | 1934221 | 2312579| 2819776
SE Poland 917 001 961 975 993792 | 1080846 | 1292276| 1575699
SW Poland 794 999 833 990 861 574 937046 | 1120347 | 1366062
NW Poland 974 001 1021770 1055566| 1148031 | 1372603| 1673643

Source:Szarata A.: Opracowanie prognoz ruchu dla potrzeb Projektu z wykorzystaniem programu PTV VISUM.

LEGEND:
Bl ol
. o
building materials

chemicals, fertilizers

machinery and equipment

others

agricultural and forestry products

Fig. 11. Graphical presentation of the forecast model resulisoidial split
Source:Szarata A.: Opracowanie prognoz ruchu dla potrzeb Projektu z wykorzystaniem programu PTV VISUM.

Reading the results of the forecasts one should be aware that the curreta@irupodtical situation,
especially in the eastern part of the road E40, as well as the unstable global economic situation is not
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favourable to londerm forecasts.

Relevance of presented forecasts depends on adoption of the following determinants.

1. Easten section of E40 road, i.e. Polish, Belarusian and Ukrainian parts will meet the
required parameters along the entire section,

2. economic and political situation in Eastern Europe will gradually stabilise,

3. Ukrainian and Belarusian economies will be refornaed after a period of decline or
recession they will grow at a pace similar to Polish economy, &.8% GDP growth
per year,

4. Volume of trade of Belarus and Ukraine with Poland and Western Europe will continue to
grow.

2.5. Passenger traffic and watettourism

The EU passenger transport by inland waterways does not play a significant role in the transport of
people, but in the economitilisation of rivers great importance is stressed on tourism. The strategy
"Europe 2020" postulates the need to develgter tourism, including the inland waterways. It
indicates that land watersides, rivers, lakes are among the most attractive tourist areas.

The waterway used for transportation purpgsessessesertain parameters of depth, height of bridge
spans whichrequire constant maintenance. Such waterway route can be used for water tourism,
provided that it also has a weleveloped network of tourist wharves and marinas. Water tourism
should use inland transport routes.

Official statistics do not include data dhe scale of individual water tourism practiced on the
waterways in Poland, Belarus or Ukraine. In Poland, as in other EU countries, passenger traffic on
waterways is an important part of the tourist offer of some cities and regions, but they have little
relevance to the total volume of passenger traffic. Public transport by inland shipping in Poland is
practically restricted to ferries. Therefore, passenger waterways in Poland should in principle be
identified with water tourism. The same situation i8&larus and Ukraine.

3. Optimisation
3.1. Shipping route

The fees for the carriage of waterways should be competitive with rail andarifésl The analysis
firstly looks onto the distance that road railway and inland carrier must cover in order to deliger carg
to the selected points along the IWW E40 route.

For the purposes of the project a model of transport by waterway, railway and road was made. Also a
simulation was made of cargo carriage from Gdansk to Kherson of 40 piece$oot 40ntainersg
TEU ech) loaded on average with 25 tons of cargo. The variables include:

i cargo volume
1 number of lockage
91 lockage fees and fees for waterway.use

Number of lockages No./h 1

The output amount of cargo
transported through the canal

thous.tons 5720
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Road distances were determined using the computer programme, and the fees are given by the
shipping company that transports cargo in containers from Poland to Eastern Europe. These fees
correspond to the minimum prices at which the carrier waalcept a cargo on the above route
starting from Gdansk. Transporting 40 containers by road requires the involvement of 40 specialist
truck sets.

The distancgbetween the selected cities for railway transport are based on the list of tariff distances
of PKP Cargo Logistics SA. Tariff fees are basedimfiormationfrom Commercial Office Foreign
Markets Intermodal and PKP CARGO SA. On this basis the average value of the idlenpetre of

railway transport of 1 standard 40 feet container was set aERIR2 km, while carriage of a set of
containers forty 40-foot containers weighing an average of 25 f).2 EUR / km. The set can be
transported to its destination with one set of train made up of wagons designed to carry containers.

Distances by waterwawere determined using a GPS system, and the cost of transportation was
calculated with calculation model for motor barges transpordihgontainers, especiallgeveloped

for the analysisTravel timewascalculated on the basi$ described above assumigns about the rate

and time ofthe vessel. A typical set of 40 containers can be transported usingadaebargewith
described abovparameters

Determined distances for road and rail transport are similar. Distances by watezvadpar 500 km
greater than by rail and road and does not differ from specific route vafaitslp). Travelling by
watervesset (no stops other than 8 houmsst each day) would take about 14 days regardless of the
selected variant of the waterway.

Tab. 15. The distance and time of transported cargo from Gdansk to Kherson

Road 1700 31 -
Rail 1709 66 -
Inland navigation:

Wi 1 (Variantl) 2260 226 290
Wi 2 (Variantll) 2315 231 294
Wi 3 (Variantlll) 2309 230 293

Source:Maritime Institute in GdanskDepartment of Economics and Lawwn calculations.

In the event of stops, which is scheduled for inland shipping for 16 hours while working in the
following ports: Warsaw, BresKyiv and Dnipropetrovsk the time of travel would be longer and
would take about 18 days.

3.2. Shipping rates

Considering the datanotravel time by inland waterways as well as the fees and expenses incurred
during the trip, carrier costs wecalculated for each selected variant of the route. These costs, taking
into account the high and low season of navigation and the profit mamgithe minimum rate of
carriage that could be offered to cargo owners on this route.

The costs of operatingwesselduring the one hour trip include

Cost of fuel and lubricants 34
Gross salary 60
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Renovation andepair 31
Other costs 17
Total 142

1 base crew of thevesselconsists of three people working for 16 hours. per day. The
remaining 8 hours is a mandatory rest. This is consistent with the current legislation on
working time of seafarers in inland navigation that was introduced in Poland based on EU
directives

9 coss of rest during thetopduringcruise- 8 hoursper dayequal to 60% o€ost for 1 hour
of operation during the tripshown above

1 costs of fees for the use of the waterway and locks according to the rates applied in Poland
in 2012

1 depreciation costsfdhe vessel were calculated at the rate of 5% (depreciation period units
- 20 years). Annual depreciation cost woatdount t8,333EUR,

9 costs standstill during thiew navigationseason, the amount of 20% of the cost for 1
hour. operation during thep.

Shipping rate for basic operating parameters of the selected vestsahis in the following table.

Tab.16. Economic parameters of selected vessel

Cost of 16 hours of navigation during the cruise 2263
Cost of eight hours standstill during the cruise 679
Cost of one day during the cruise 2942
Operating cost during the navigation season 765 003
Standstill cost during the effeason 2971
Total annual costs 867 973
Gross profit 102 421
Net profit 86797
Indispensable annual revenue EURO 970 394
Average daily revenue during season EURO 3732

Source:Maritime Institute in GdanskDepartment of Economics and Lawwn calculations.

Annual operating costs during the trips in navigation season of the selected vessel amounts to
765thous.EUR and the total annual costs (including depreaigtiamount to about 868ous EUR.

Given that the average daily revenue necessary to cover sheofcthevesseland to achieve an
appropriate level of profit should operating seascamount toat least 370&EUR.

The rate of carriage, which could offer inlagldipping operator en route Ga&n Kherson for the
carriage oftargo unit, would covehe total annual costs 8f000 tbarge withandprofit margin

Comparison of the rates offered by rail, road and inland waterways for the same unit of goods for
individual variants route reveals the following figure.
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Fig. 12. Prices for the particular modes of transport for the carriage of 40 TEWWhE4Oroute
Source:Maritime Institute in Gdansk Economics and Law Departménbwn elaboration.

Calculations confirm that inland shipping can offer freight rates more campetith other transport
modes, the advantage is particularly visible on transport distances over 500 km.

3.3. Operation cost of the inland waterwaychannel

The reprt assumes that the cost of building the infrastructure of the waterway in the &ekmd
connecting the Vistula with Brest (investment cost) will be covered by public funds from the state
budget and the EU. Based on this, the proposed fees for the use of the waterway and its facilities will
not match the cost of capital or remuneration ofiteqyfTab. 17). Benefits (discussed in costs and
benefits chapter), that can be obtained as a result of the project by beneficiaries rovige
engineering agriculture, protection against drought and fldodesulting from sustainable water
managementAlso project may stimulate the economic development of regions, etc. which should pay
the public expenditures incurred.

Tab.17. Capital expenditures for the construction of the VistWaukhavetsconnection

Variant | 2078 11 27218542 1839904 29058447
Variant Il 1959 9 24150693 1505376 25656069
Variant Il 1596 7 1825920 1170848 19430048

Source:Maritime Institute inGdanski Economics and Law Departmentwn calculations

However, fees for the use of waterways should cover the costs of their operation. Such a method of
financing the costs of operation corresponds with the rule postulated by the EU in the EU White Paper
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of 2011 that: "user pays". The most commonly used (aodmmended) method is to determine the
cost source. This method does not take into account the cost of "capital" spent tomy ¢hea
infrastructure, which should be "returned" or otherwise guaranteed (this situation is similar to toll
roads in Poland, kaere the government granted a guarantee of return on capital in the form of ensuring
adequate traffic or fees in case of lower traffic intensity). Thsultsfrom the assumption that the
construction of transport infrastructure, includagvaterwayisthe responsibility of public authorities

and is carried out with public funds or with their principal (public intervention).

In order to make calculations of marginal costs of waterway use and suggest appropriate fee for the
use of it, cost sources weretelenined. The following cost sources (and revenues) were identified:

1 locks

1 channeld 3 variants

The annual operating costs of one lock consist of:

9 Operating Costs 4 full-time employees with a gross salary (total cost of the employer) of
5,000 PLN pemonth (1,195 BR).

9 annual cost locks maintenance and repairs in the amount of 0.01% of the investment
expenditure required to build the lock. The level of costs is sufficient in the first period of the
facility operation.

1 energy costs 8 PLN (2 BUR) for each lockage. These costs in 100% dependent on the
intensity of use of the facility.

1 General and administrative costs incurred during the year on the operation and maintenance of
the lock (insurance, communication, clothing, etc.) 10% of salary costdafstmiother such
facilities in Poland).

1 It was assumed that during the navigatsmason working timef the lock will amount to
22 hours peday and at that tim22 lockageswill take placewith a load of 1,000 t (load unit).

During the year this gives/20 lockages per one lock.

Exploitation costs calculated for one lock, and based on that, operating costs of locks in different
variants of the waterway is presented in table 18.

Tab.18. Annual operating coster 1 lock and all newly constructed locks on the connection Vi§tula
Mukhavetsn particular variants of the waterway

Salaries 57 350
Maintenance and repairs 16 726
Energy 10 934
General costs 5735

Total cost 1lock 90 743
Variant | 998 174
Variant Il 816 688
Variant Il 635 202

Source:Maritime Institute inGdanski Economics and Law Departmentwn calculations

Revenue fronfees for use of locks by vessels were calculated in accordance with the Announcement
of the Minister of the Environment of 18 October 2011 on the rates of charges for the use of inland
waterways and locks and slipways for 2012 and given above calculatd®naf lockages in during

a year Tab.19).
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Tab.19. Expected annual income of lockage in different variants route and financing gap

Variant | 221 761 -776 413
Variant Il 181 441 -635 247
Variant 11| 141 121 -494 081

Source:Maritime Institute inGdanski Economics and Law Departmendwn calculations

Under the adopted assumptions concerning: the amount of fees for lockage, the intensity of operation
of equipment, traffic ofrfesselsand the volume of cargo, revenues from the fees are not enough to
cover the operating costs of the locks.

Quantitative and pricing breakeven poiBBEP for the lock shows thét other assumptionsemain
unchangd, therevenus from lockageto be able taoverthe cost of operating the lock need more
than 26 thouslockages per year. Otherwisdeg of onelockage wouldhave to be set dt5.9 EUR.

The first solution is not technically possible, and the second would increaseariportcost by
water. The results adensitivity of revenuesalculations depending on the number of lockages are
presented in tabl20. Even very intensive exploitation of these buildinggh the currentees for
lockage will not make that revenues cover the operating costs datiay.

Tab.20. Sensitivity analysis of lockage income for change the muroblockages

in euro
Variant | 332642 -725671 443522 -674930
Variant Il 272161 -593731 362882 -552215
Variant Ill 211681 -461791 282241 -429501
1.5 lockages/h BEP fee (charge) wEUR 112
2 lockages/h BEP fee (charge) wEUR 8.9

Source:Maritime Institute inGdanski Economics and Law Departmentwn calculations

In case more intenseesseltraffic is takes place and thus more lockages occur per hour, the rate of
fees for lockage will allow for the operating costs of these facilities to be reduced downBOR.9

per lockage. This rate will be much higher than the current level of feesugtittit will still be lower

than those used in Western Europe.

The calculation of theevenuesensitivity for inland waterway transport fees for lockage and thus
influenceof charges on the competitivenesssbippingis presented in conjunction with the projected
charges for carriagthrough thechannel as a whole waterway.

For individual variants of the connection there was calculated the quantitative and pricing breakeven
point that would cover the operating costs @ thannel. Under the adopted assumptions potentially
feasible vessel traffic is not sufficient to ensure that the costs charaietenanceare covered.
Similarly, under the same assumptions, fee for carriage of-kntoaf cargo does not allow to cover

the costs of operating the facility. Therefore, financial feasibility of the channel means either increase
of vessel traffic on the channel or raising fees for the use of the channel, or use both approaches
simultaneouslyAs a result of this situation, anfincing gap occurs since the revenue is less than the
total operating costs.

Table 21 indicates that if the vessel traffic is higher (measured by number of lockage and/or volume of
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transported cargo units) revenues from charges set by current regulatgnsower the channel
operating costs in each variant of the planned chann¥ariantlll we will pass the breakeven point
the earliest.

Tab.21. Sensitivity analysis of the use of the waterway income fee for the volume ofazatgoovement of

vessels in the different variants of the waterwayHiiR)

Variants . - - .
Income Financial gap Income Financial gap
Variant | 2140787 - 718 702 2 854 383 - 5106
Variant Il 2018191 - 534 512 2 690 922 138 218
Variant Il 1644 223 - 319 331 2192 298 228 743
Income Financial gap Income Financial gap
Variant | 2 854 383 - 5106 3 805 843 946 355
Variant Il 2 690 922 138 218 3587 896 1035192
Variant Il 2192 298 228 743 2 923 064 959 509
Income Financial gap Income Financial gap
Variant | 2854 383 - 5106 4281 574 1422 085
Variant Il 2 690 922 138 218 4036 383 1483679
Variant Il 2192 298 228 743 3288 446 1324 892
Income Financial gap Income Financial gap
Variant | 5708 765 2849 276 3 805 843 946 355
Variant Il 5381 843 2829 140 3587 896 1035192
Variant Il 4 384 595 2421041 2 923 064 959 509
Income Financial gap Income Financial gap
Variant | 5708765 2849276 7611687 4752198
Variant Il 5381843 2829140 7175791 4623088
Variant Il 4384595 2421041 5846127 3882573

Source:Maritime Institute inGdanski Economics and Law Departmenwn calculations

If fees for the use of the channel are increased (or the wdniffesystem is changed) it is possible to
be obtainingrevenue level that allows to cover the operating costs of the facility.

To calculate the level of fees that meets the principle of "pags" a simulationwas madeby
changing thdevel of fees for the use of the channel. A fee of 0.0BRR perlockagea 1 hour and
carriageof 1,000 tonnes of carday a vessel on average would enable to coveopleeatingcost the
channel for the secorahd third optiona fee 0f0.0026EUR would be enough also to cover operating
costs in the first routeariant

For the whole waterway to calculate the level of revenue to ensure the costs coverage, level of fees for
the use of the entire waterway (alée tVistula river and locks) at breakeven point is: B8R per
one lockage and 0.00JR per ton of cargo (one lockage means one vessel with 1000 ton of cargo).

Calculations show that at a given level of traffic you can realize theijpigrof "user pag' and apply
ratesthatallows coveringthe operating costs of the channel and locks in each of the propsaus
for the connection VistutaMukhavets
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When using lockage fees and the use of the entire waterway from Gdansk to Kherson (including the
Vistula) at thebreakeven pointshipping will still have an advantage in transport costs over the rail
and road transport. This is illustrated in the figabeve

3.4. Comparison of inland shipping tariffs

The EU countries different systems of charging are in place for the use of roads and water facilities.
Some countries abandoned such payments appreciating the environmental impact of shipping and
seeking to impove its competitiveness, for instance in the Netherfan@ssels pay only for the use

of port infrastructure. In France, the carriers pay for the transport within the national system of
waterways. Fees vary depending on the type of vessel, the natheeaafrgo or shipping destination.

The fee often consists of the charge for the right to access the network of waterways and charges for
the transport of tonnkilometres

In Germany there are different tariffs depending on the area of navigation. Thasbs@different
ways to build tariff charges:

§ tariff for the area of the Moselle RiVércharges a fee d.05 EUR per kilometre of
carried container over 20 feet and fees for lockage that depend on the surface of deck
(water footprint) in the amount of BUR per vessels up to 400°rand6 EUR for vessels
having over 600 Ry

| for the waterways of southern Germ&htariff charge 0.05EUR for everykilometre of
carriedcontainerand forlockage20 EUR for every cargo vessels,

f in northern Germany appthesane charges as in the sou@ermany”.

In Poland, the issues of water use are regulated the Watér otvever, it does not cover the "user
pays" principle recommended by the EU and does not introduce charges for the use of water by all
users of wateresources.

System of fees for lockage used in Poland does not take into account the size of the vessel or the size
or cargo type. The fees for using the waterway depend only on the numberkibmostre The

existing system does not allow for a propes@ssment of theostsand benefitsof the use of water
resources, in particulam inland shipping.

Charges for the use ofaterwaysand facilities in 2012 (a base year) and in 2015 were introduced by
the aforementioned Decree of the Minister of the Emvirent.

The Water Act also introduces other charges for the use of waterways which belong to the Polish
Treasury. Shipowners are required to pay:

1 annual fees for the use of land under the flowing waters (art. 20 the Water Act and the Act
on Real Estate). Hse fees can be burdensome, especially for entrepreneurs, whose
vessels are forced into a long halts due to the low water level or ice.

“"Program rozwoju infrastruktury transportu wazmnego S
turystyki wodnej w Polsce (Programme of inland waterway and water tourism develpment in Poland), Ecorys,

2011.

Prarif fer die Schifffahrtsabgaben auf der Mo s el :
(Coblence).https://www.wsv.de/Schifffahrt/abgaben/@dhtainer/Moseltari/1-01012009.pdf

Brarif feor di e Schifffahrtsabgaben arud@Cen.,den
https://www.wsv.de/Schifffahrt/abgaben/p@bntainer/Sueddeutscher_Tarif XXVI_Nachtrag.pdf.

“YTarif f¢r die Schifffahrtsabgaben auf den norddeutsc
https://www.wsv.de/Schifffahrt/abgaben/pdbntainer/XXXFNorddeutscherTarif.PDF

®ystawaz dnia 18 lipca 2001 PrawowodneDz . U. 2001 Nr 115 poz. 1229 z p- 1
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1 contributions to the Inland Shipping Fund on the basis of the Act on Inland Shipping Fund
and Reserve Fund.

In some Pokh ports demurrage and tonnage charges are taken from the berthed vessels including
inland waterwaysesselsalso in ports located along IWW E40 in Gdansk and Elblag.

3.5. Summary

When creating a model for economic and financial calculations for IWW E40, operating inland vessel,
as well as variants of waterway infrastructure between the Vistula and Mukhavets rivers, a number of
guidelines was adopted on how to calculate and préasgependent and dependent variables. Freight

by inland shipping will take longer than carriage by rail or by road, 14 days on average. However, on a
planned route a barge can replace up to 40 trucks adapted for the carriage of containers. A proposed
rate r the carriage dbrty 40-foot containers by water from Gdansk to Kherson would amount-to 56

57 thous EUR, while transport by rail on the same distance would cost more than 82 BuRsand

78 thousEUR by road.

Rates for the use of waterway and leaurrently applied in Poland (rates of 2012) are not able to
cover operating costs of the proposed hydrotechnical infrastructure and create a financial gap.

Revenues from the operation of the locks are correlated with the vessels traffic on the raiteéhebut
currently used rates even greater number of lockages cannot provide proper revenues to cover the costs
of operating thesdacilities. In casethe channelkonstuction it will be necessary tsignificantly

increase rates pé&ckage.A proposeccalaulatedrateto maintain theacilities will still be lower than

the charges applied @ddermarwaterways.

Income from fees for the use of the channel are strongly correlated with the volume of the cargo
stream, number of vessels in operation and the usargb capacity. When making the calculation of
charges for the cargo transport and the locks use in three variants of -Vidtikhavets (Brest)
connection, a breakeven point was calculatieid provides coverage of waterway operating costs.

1. In case of locks on the VistulMukhavets (Brest) connection, a rate of 1BI9R per lockage
is proposedThis fee may be reduced if a subscription systemrepeated use byessels
during the navigation season.

2. In case of fees for the use of the chanihés proposed to charge for 1 kof 4071 feet
containerbetweer0.0240.026EUR.

The introduction of fees of this amount will not cause loss of competitiveness of freight transport by
inland waterways on the analysed route. The most important conditicecénomic and financial
success of thproject for both sipping companies as well &svestment anananagingentitiesof the
waterway, is to generate an adequate cangans capable of providing traffic andaterway usage

4. Economic analysisi costi benefit analysis (quantitative assessment)
4.1. ldentification of variants

Reference variant(non-investment) assumesack of investments in IWW E40 restoration on Polish
section. This applies both to speciftee objectiveno. 2, i.e. reconstruction oWistula waterway, as
well as basimbjective no.l, i.e. construction of the VistulaMukhavets waterway connection. The
routewill not meet international standards, nor will the technical possibility of its functioning, and all
cargq asit is currentlythe case, will be transported by road or rail.

Investment variants (detailed variants of 3 routes are elaborated in Technical and Navigation Reports
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presented in the Second Interim Report) implementing objective no. 1.

Basic variant assumes implementatiaf investment linking by waterway VistuRiver with Brest
(Mukhavets River) accordingto Variant lll, specified by the International Commission for the
revitalisation of IWW E40 during a meeting in Brest on 17 November 2015; variant recommended for
implementation.Alternative variant no. 1, realization of the investment according to Variant | of the
route that begins in the Zegraki Lagoon and runs further through channel to Brakernative

variant no. 2 is based on the investment of the Vistula connection with Brest according to Variant II.

4.2.Investment costs

Implementation oVariant| of the proposed water link would require, apart from construction of the
channel and hydrotechnical infrastructure, thddorming a cascade of lower Vistulenplementation

of Variant Il would require 2additionaldams, similarlyVariant Ill. The analysis does not include
issuesof revitalisation of other sections of IWW E4B8ssuming the previously mentionexdpital
experditures in hydréechnical facilities on the Vistula, the estimated investneest of objective 1

and dojective 2realisationin different variantsvould amount to thosshown intable 22.

Tab.22. Capital expenditures for the water management of the Vistula with its streamlining and connecting the
Vistula with Mukhavets

min euro min euro min euro
Variant | 955397 664812 290584
Variant Il 1087576 831016 256561
Variant lll 1191519 997219 194300

Source:Maritime Institute in Gdaski Economics and Law Departmenwn calculations

The primarybenefits of this solution arthe savings in capital expenditures and their allocation to
other goals (beyond the objective of this study). The volume of investment cost for specific variants
was calculated with the involvement of professionialghe construction and design bureau that has
previous experience in the design and implementation of hydro investments in‘Poland

Benefits of implementation of nenvestment variant are included in the volume of capital
expenditures on the cost sideabjective 1 realisation (in accordance with the methodology, analysis
for objective no. 2 was not considered). Since determining the probable timetable for the investment is
not possible, values of corrected investment expenditures for the purpose aafidhiation were
placed in "zero" year, during which the investment completion and commissioning of the entire
waterway for operation will take place. Capital expenditures for the construction of different variant
links were corrected by the amount ofniséer resulting from:

i salaries,

1 income tax from legal entities.

Gross salaries of employees is in Polish conditions constitutes approximately 25% of total investment
costs. Tax on personal income PIT is 18% and all surchargesalaries onemployee and th
employersideamourn to about 56% of gross salary.

It was assumed that 10% of the investment value is the net profit erititiebred in its
implementation. Transfer, which redsgcthe volume of thénvestment,s the value of income tax
from legal entiiesCIT; 18%rate of investmengross profit.

YHydr opr ojKkOROFTdoand AE
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Tab.23 The adjustment to the investment (in thdeldR)

Variant | 29058447 4707468 24350978
Variant Il 25656069 4156283 21499786
Variant Il 19430048 3147668 16282380

Source:Maritime Institute inGdanski Economics and Law Departmentwn calculations

The calculations were carried out in ntces, so there was no need for correction of investment
expenditures with transfers resulting for vahdrled tax VAT.

Replacement investmenivere not included since they increase net value ofabities in the 30
years of exploitationHowever, operating costs of the channel and the legk® increasedn each
yearwith the cost of repairs and maintenance in the amount of 0.1% of the investxpentlitures
excludingtransfers. Replacement investments can be realithih the existing cets The costs of
repairs and maintenance are to be covered from fees for the use of the waterfiagilitind The
residual valu¥ of individual channelvariantswere adoptedn the amount of 25% of the investment
expenditures includingansfersThis volumeis justified by the rate of depreciatiomppliedin Poland
for water facilities of 2.5% (40yeardepreciatiorperiod, while the period for which thesults were
calculatedncludes 36yearperiod.

4.3. Investment variants

Implementation of th®nieper- Vistula channel projeatill bring a number of quantifiable benefits in
the form of cost savings in cargo freight, savings in transport external costs as well as other positive
effects that are not always possible to quantify or estimate irfigards.

It is understood that variants of the investment will be implemented as a public purpose investment
with public funds from the state budget and European Union funds. For this reason, economic
calculation, i.e. codbenefit analysis (CBA) was naaken into account in as well as the cost of the
return of capital or its cost oéising operating and compensation (interests, dividends, etc.).

It was assumed that the investment VistulMukhavets connection will be carried out according to
the basicvariant and that navigability of the Vistula waterway will be improved, so international
waterway standards for waterways will be met.

Implementation of the neimvestment variant means not only benefits from the savings in investment
expenditures, but Wialso include certain cost#f. the investment were not to be implementde t
primary and most importaigbst would behe lack of carriage of goods by inland waterways. Instead,
the goods will be transported by rail atrdcks Assuming the previouslynentionedconditions
transportcosts werealculatedor a roadransport on the WarsawBrestconnection oR20 km and in
caseof railway transport across a distance of 211 km. The difference in transport costs between the
transportsectors were calcuked taking the average cost of transporting one ton of daegbof 40
40-foot containers on the route WarsaBrest and converting them to the mass ofrdmultingload

from the forecast. On the basis of these data, the average cost of transpdidend) dntthis routevas
generated For wateway transportdistances were calculated dependingddferent variants of the
plannedconnection. For cost calculatioftswas also assumed that 20% of cargdicated in the
transporforecast for the waterwayill be acquiredrom rail and 80%rom theroad transport.

" the value of net assets acquired at the stage of implementation of the project or during its operation, resulting
from the investment in the project and replacement investments, set at the end of the last year of the reference
period adopted for analysis
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As a starting point for the calculation of the transport forecast on the specified route the first year of its
operation after completion was treated as "zgea'®. Then a gradual increase adrgo volumes on

the waterway over the next 30 years of service was assumed. For the basic variant, it is assumed that
in the first year of operation, 6,435 thous. tons of cargo will be transported and the volume will
increasing each year by 5% over thetreight years, 4% for the next 8 years, 3% over 8 years, and
1.5% over the next six years.

According to the developed model the volume of cargo per year would amount to 1,125 tons
(consisting of 45 4@oot containers loaded with an average of 25 tonsooflg and demanding 5720
lockages per year). The transport cost depends on the adopted unit per load, as shown in the following
table.

Tab.24. Average transport costs of cargo on the route Wardrest (inEUR per ton)

Car transport 11.20 11.20 1120 11.20
Railway transport 10.13 10.13 10.13 10.13
Variant | 7.83 7.00 6.34 5.34
Variant Il 7.87 7.05 6.39 5.40
Variant Il 7.83 6.92 6.27 5.30

Source:Maritime Institute inGdanski Economics and Law Departmentwn calculations

It should be emphasized that the differences in favour of inland waterway transport costs would be
even greater, if larger unit of the load is assumed for the calculation, f.ex. 2,000 t. This is pogsible
theadoptedvessel apasicon the planned waterway

According to the presented methodology, there were calculated transport costs of cargo for the non
investment variant by land in adopted proportions of share between railways and trucks. Also transport
cost for inland waterways were calculated in eacthefdiscussed variants of thennectionBase on

that diference between thigansportcoss in noni investmentvariant and investmemnariant of the
connectionwas calculatedit includes the following external costs: accidents, noise, pollution, climate
change, infrastructure, congestion.

Applying to calculations proposed in EU documents the volume of social rates of exteststhe
external costs of transport for the AoRestment variant were calculated, assuming that projected
cargo volume on rae Warsaw Brest (and Brest Warsaw) is transported in 20% by rail and in 80%

by road. The following external transport cost of inland waterway was calculated for each investment
variant as well as differences between the variants.

4.4.Revenues, operating ad maintenance costs

Revenues consist of user charges for the use of the waterway and facilities. Since the proposed
investment options are considered only as a dedicated waterway, it is assumed that the revenue will
come only from businesses shipping. Bmeount of these fees and revenues as well as operating costs
of the waterway in its individual variants are presented in the previous chapters. Calculated revenues
from fees cover the cost of operating the waterway.

181t does not apply to calendar dates, due to the inability to determine the real schedule of the investment. Year
Zero is the year of completion of the investment and putting it to use, to which is assigned the entire investment,
and the first year is thigrst year of operation of the building.

Adopted growth rate corresponds to the discount rate, but does not reflect the real possibilities for transport by
water. The experience from the implementation of this type of investment in Europe indicatedibdifyoof
faster grovvth in Weight load, even above 10% per year.
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According to the assumptions, using tbecial discount rate index Economic Net Present Value
(ENPV) wascalculated for individual investment variant of the project. Using the discount rate the
indicator moves to the first year of waterway operation benefits that are the difference between
trarsport costs and external transport costs ofingastment variant and investment variants, as well

as capital expenditures incurred in thlxert' year. The project, to be worthy of implementation must
generate value exceeding its implementation costs.

For investment projects there was also calculated the Economic Internal Rate of Return (ERR)
showing the amount of the discount rate at which ENPV rate will be equal to 0, so the project will not
generate a positive balance in vailberease ovethe investmat expenditures.

Tab.25. Economic net present value (ENPV) for project investment varianE )

1715591 294 -719 506 55( 2.003
1653582 314 -496 396 293 IRR % 2.468
1 636 560 093 8 322 08§ 4.032

Source:Maritime Institute inGdanski Economics and Law Departmentwn calculations

Under the adopted assumptions only basic variant connection shows positive indicators of economic
efficiency and justifies its implementation due to the important public interest. What is more, the
implementation of the basic variant can geneast@dditonal cargo volumeamong others, from / to

areas of Pulawy, Radom, Kozienice, which are not included itnghsport forecast.

Indicators greatly improve when in the first year of operation freight will amount in total to
7.15mintons (on average 5€ontainers) and will grow at a described rate. These results indicate a
high dependency of benefits of the project on the cargo volume that will be transported by the
waterway. This is shown in table 26.

Tab.26. Economic net presemalue (ENPV) at a higher level of traffic in the first year of operatioff (ifR)

2022 773 650 -412 324 19§ 2.895%
1 955 950 569 -194 028 03§ IRR 3.423%
1939 654 117 311 416 114 5.149%

Source:Maritime Institute inGdanski Economics and Law Departmenwn calculations

4.5.0ther expected unquantifiable costs and externalities from IWW E40
revitalisation

Revitalization of IWW E40, apart from the indicated above quantifiable benefits and socoeco

costs will result in positive and negative effects (benefits and costs), understood as externalities of
investment, usually difficult or impossible to measure and express in numerical values. Therefore, also
in the account economic efficiency of irstment they are not determined numerically. Such effects
arise in various areas of socioeconomic development of regions along the waterway. Nature and
versatility of thesdenefitsshould undoubtedly be taken into account when deciding on the feasibility

of the investment. They can support the desirability of this investment and give impetus to its support
of many norgovernmental organizations, business and local governments.

The group of most significant costs and benefits includes:

1 Costs
- temporarydegradation of land during the implementation of the investment and burden
for local residents coming from the construction site (noise, dust, vibration)
- temporary suspension or restriction of traffic on the river and in the area of access roads
to the sie works (impediments to the free movement to places of residence restrictions in
other local investments)
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4.6.

degradation of the infrastructure used by the vehidiegeng the implementation of the
investment and associated restoratosts,
degradation ofand and the cost of their rehabilitation.

Benefits

ability to use facilities of seaports, along the route by inland waterway shipping,

improving transport accessibility and attractiveness (competitiveness) of seaport and
regions adjacent to the waterway

development of industries related to construction, renovation and operation of shipping
stock, asninnovative and environmentally friendly sector,

improving flood protection and reduction in costs and losses incurred by the budgets of
state and locajovernments and population),

improvement in the water supply of the population, industrial enterprises and services,
improvement irthe living conditions of the population, and in particular the improvement
of health,

creatingconditions for the developmeaf renewable energy,

ability to retain water, thus preventing the possibility of drought,

stimulating development of regions, in particular due to new investments related to the
revitalization andtonstruction oBug Vistula link andwith river ports,

increasen the investment attractivenesstbéregions,

creation of new jobs directly in the implementation of the investment, as well as in the
sphere of the accompanying infrastructure (roads, kespeonarinas, shops, factories,
services and shopping ahleisure, hotels, motels, tourist offices, etc.)

activation of water tourism by improving access to the shoreline and adjacent buildings,
improvement of cohesiarf theareaimpacedby theinvestment,

strengthening the ties of international cooperation,

extension of the servis®ffered byeconomiccentresetc.

Summary

The analysis indicates the investment of VistuldMukhavets connection has sound economic
justification in socioeconomimterests;Implementation of the project can bring tangible economic
benefits, as well as other economic and social benefits. The project should be treated as an investment
in the infrastructure of the country (Poland) and financed from public funds, includingutbpean
Union funds.

As part of the restoration of the Belarusian part of the waterway at least 20 different types of objects
are planned tbe built. Their construction will employ residents from areas in the vicinity of the route
(including the city of ihsk, etc.). Implementation of the project of revitalization of the waterway E40,
even at the stage of construction, will be an important factor in the prevention of decline in
employment and increase household incomes in the region. This will similtiigrioe Polish areas

along the route.

The development of shipping provides an opportunity for employment of the population in rural areas.
In addition to employment in the construction of infrastructure, residents could find employment in
handling cruiseand water tourism. Currently, this type of activity in the region is underdeveloped and

the tourist facilities are located mainly in the administrateetresfar from waterways.

The main problem of Ukraine, beyond the scope of this analysis, is thiegbddituation of the
country. The strength of the economy of the country is steel industry and mining, which by nature

53
Maritime Institute in Gdansklugi Targ 41/42, 8830 Gdansk
www.im.gda.pl



Restoration of Inland Waterway E40 Dniepéfistula: from Strategy to PlannindPBU809/E40/FSR/Service/2

depend on transport and therefore could potentially be a source of cargo for inland navigation.

Revitalization of the waterway will aliv the E40 to achieve direct benefits not only from the
development of water transport between the Baltic and the Black Sea, but will also foster the
emergence of a number of positive (but also negative) external effects gdriabtbe put into
numbers. Tiere aremultilateralbenefits, generating positive social effects especially in the sphere of
the conditions and standard of living and incréaseome for local budgets for many yeéoscome
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1. ASSESSMENT OF SOCI AL AND ENVI RONMENTAL E

1. Assesment of socioeconomic effects
1.1.Scope of the analysis of the area bound for IWW E40

Analysis and assessment of the socioeconomic area bound to the development area of international
waterway E40 was developed based on previous analytical materials of the whole country, as well as
some administrative areas on Polish and Belarusian andniflnaide. There wassoused available

data of the national public statistics from different countries and information from many dispersed
sources, data and cartographic materials, publications and programming documents. Available
information from the sitistical systems of the three countiesbeen enriched with materials derived

from Eurostat statistics and other studies on ahalysedissues. Existing differences in the data
provided by the statistical offices of those countries did not hampeirdrawnclusions on the social
aspects of the project.

The study also included influences and spatial ranges between Lublin, Brest and Volyn regions, which
indicate the relationship of cause and effect showing the problems and development opportunities in
these areas. This allowsdicating the directions of development of crdssrder cooperation that
favours revitalisation of shipping on IWW E40. Socioeconomic background of these areas based on
development indicators of the country were analysed, inclugliviyonment, society, infrastructure,

the economy, with extra focus on selected elements having major impact chandescooperation

and economidevelopmenbf the potential of IWW E40. It also included economic and demographic
situation of other ragns in the area of development along the wé@rway.

In assessing the socioeconomic effects of E40 waterway revitalization and operation it has been taken
into account the impact on such areas of social life as demographics, income levels and dielity of
economic activity and unemployment, social activities, etc. This sifatiowing figure 13.

Land use

structure

Demographi
c structure

Sex ratio .
Restoration of ==

the E40
waterway

activity

Fig. 13. Area and directions of the social impact of IWW EA40 revitalization
Source Materials of the National Academy 8tiences of Belarus
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The impact of the work on the revitalization of the waterway and its subsequent operation on the
social aspects of development zones of IWW E40 will be visible both in the short and also in the long
term. Effects of a given factor imne area may be indirectly felt also in the entire country (countries
covered by the project).

The scope of waterway revitalisation will affect differently in different areas, depending on the
strength of the factor such as the structure of land use, méor@tivity, business activityabour
market, wealth, quality of life, social activities, standard of living, gender and demographic structure.

Construction of Vistula Mukhavets connection including revitalisation of Vistulaterway will
make navigale for shipping the entire E40 waterway which will have an impact on the social situation
of all areas located along the route.

Belarusian part of E40 waterway passes through the territory of two administrative regions: Brest and
Gomel. The territory of Brst region consists of seven administrative regions: Brdwgthids,
Kobrin, Drogichin, Pinsk,Luninetsand Stolin and two cities: Brest and Pinsk. Gomel region consists
of 21 regions, and the waterway runs through aodaghitkovitsy, Petrikovichi Lelchitsi, Mozyr,
Khoyniki and the city oMozyr. The area includingelarusian sectioof IWW E40 is inhabitedby
851,577 people (2014)yhich accounted for almost 10% of the total population of the Republic of
Belarus. On the territory of Brestgionis locatedthe most significant part of the waterwainieper

- Bug channel In Ukraine the following regions as most important were indicabetpropetrovsk,
Zaporizhia, Cherkasy, KirovohrakisPoltava, Kherson, Chernihiv, Volyn, Zhytomyr, Rivne, Kyiv and
Kyiv City. This area is approximately 48.5% of the country and is inhabited by about 41.8% of the
population of Ukraine.

As an area of potential impact of IWW E40 on the social situation in Poland, the following regions
were chosenMazovia Pomorskie, KjawskoPomorskie, Lublin and Podlasié.should be noted that

the reconstruction of VistulaBug link will (depending on the chosen variant) in particii@&zovia

and Lublin regionsln Poland, the area of influence covers 37.5% of the coterrifory, populated

by 33.9% of total population.

The entireareaof project influencevas inhabited by over 11 min economically active people (2013).
The total area of the border area covering the Lublin, Brest and \felyions is 85,25 km?,
including:

1 Brestregion32,7 9 1  k m% of Belarisiarterritory),
1 Lublin region251224 6 k m pf PglaBdterritory,
1 Volynregion20,1 4 3  k3%jof Ukr&ine territory.

The length of the borders akighbouringregions is 637 km, including the Poliflelarusian border

171 km, PolisHUkrainian border 296 km and the Belarusidkrainian 206 km. 399 km of border

runs along the Bug river, while the remaining 274 km of borders between countries and regions run
the manland.

The administrative structure of regions is thregel (see figure below). Lublin region, with its capital
in Lublin, one of 16 regions in Poland. The administrative structure of Lublin region (NUYS 2
includes:

1 4 subregiongNUTS 3),

1 24countiss (NUTS 4), 213ommunegNUTS 5)

Y NUTS- Nomenclature desn i tefimrialesstatistiques classification of territorial units for statistics
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Brest region with its capital in Bresity is one of 6 regions in Belarus. The administrative structure of

Brest includes:

1 16subregionsand3 regionalcities (Brest BaranovichiandPinsk),

9 18citiesand8 city-typevillages

1 216village councilsand2161village settlements

Volyn region with its capital iLutskis one of the 24egionsin Ukraine. The Volyrregionincludes:

9 16subregions1087settlenert units(33cities 11lregional and subregional ci)es

1 22city communes1054village communes

In 2012, the population of analysed area amounted to 4,586.51 thous. people, including: Lublin region

47%, Brest region 30.4%, 22.6% Volyn region.
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1.2.Demography of development area of IWW E40 route anthordering regions

1.2.1. Development trends in demographic structure

Generaltrend in the study area is decreasing dynamics of population growth. One of the causes of the
demographic situation is declining the fertility rate across the area of E40 and indsedgades. The
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Population situation is also affected by migration: between regions and international migration.
Changes in the demographic situation lead to changes in the proportions of therkioig
population in relation to working people. This shdatws demographic burden rate. The situation of the
population is characterized also by the number of persons living in the same household.

Poland in recent years also observes declining rate of population growth. Neudtiveate is
particularly noticeale in the Lublin and Podlaskie regions. Mazovia and Pomerania still records
positive growth, although clearly declining trend can be s€ab.27.

Tab.27. Population and area of the regions in impact area to the IWW E40 in Poland

in km total men women populaktu?rrll lper L
POLAND 312679 38495659 18629535 19866124 123
Total impact area 117149 13056330 6305373 6750957 111
Mazovia 35558 5316840 2543762 2773078 150
Lublin 25122 2156150 1045350 1110800 86
Podlaskie 20187 1194965 582646 612319 59
Kujawsko-Pomorskie 17972 2092564 1014225 1078339 116
Pomorskie 18310 2295811 1119390 1176421 125

Source:GUS Local Data Bank.

On Polish territory, in addition to differences in density, the area of influence is characterized by a
significant difference in the level of economic development expressed in the GDP per capita. In 2011
Polish GDP per capita achieved 88% of the EU awer@mly Mazoviaregion showed GDP level at

107% of the EU average, while the Pomeranian region reached 62% of the EU average and 47%
Podlasie and Lublin region 44%In 2013 the number of people in the area of IWW E40 influence
decreased on the Polish siddegativebirth-rateis particularly noticeable in the region of Lublin and
Podlasie.

Populationforecast for Poland shows that until 20¢t%e number of people in the countrnyay
decrease dowrio 34.8 min. Similar changes will includepopulationin Podlakie, Lublin and
Kujawskoi Pomorskieregions Population growth in the year 2045 compared to 2015 (and 2013) is
projected only in theMazoviaregion A slight decrease in the number of population will record
Pomeraniamegion- despite high fertility rate.

Kujawsko- Pomorskie, Lublin and Podlaskie regions have a negative net internal migration, while the
Pomeranian and in particuldfazovia regions accept migrants from other regions. All of these
regions, like the rest of Poland, have a negative net atierral migration.

In the analysed regions in Poland, the lowest proportions of demographic dependency ratio in 2013
showed Pomorskie region and the highest Podlaskie and Lublin regions, which indicates the specific
demographic problems in these two region

In terms of the number of households members, the largest households are in Lublin region, that
consist an average of nearly 3 persons; the smallest householddVzoviaregion an average of
2.68 people.

In Belarus, in 2013he catchment area alpnWW E40 was populated by 614 thous. of urban
population and the rural239 thous. people. Much of the urban population lives in the two main cities

2 Based on Eurostat data
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of the Brest region (330 934 people) and in Pinsk (136 096). The demographic situation in the region
is generally favourableHig. 15. Over the last decade there has been a rising trend toward higher birth
rates and declining mortality rates in almost all areas of the Belarusian part of IWW E40.

16
15 -+
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11 -+
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9 -

2005 2006 2007 2008 2009 2010 2011 2012 2013

—&—Brescki ——Drahichynski == Zhabinkauski
==K obrynski === uninecki =0 Stolinski
==f==Pinski Brest Pinsk

Fig. 15. The birthrate per 10 OOthhabitants in the catchment area in Belarus

Source:Materials of the National Academy of Sciences of Belarus

Average life expectancy in the selected area is higher than in the countryaamsuittsto 73 years

(national average 72.6 years). The age firacof the population of the study area is characterized by

a high percentage of people of working age. In large cities such as Brest and Pinsk, the proportion of
people of working age in 2014 was-63%, and in the regions on average5596percentagenf

population in prevorking age is on average in the region of 18% and is the highest in the country.
Such age structure of the regionf6s population s
jobs in the labour market are provided.

Lower leve of salaries and income affects the intensity of migration processes in the study area.
Migration to the capital for work purposes in the Brest region is higher than in other areas of the
country. Labour migration has an impact on all areas include@ icatchment area.

The population of Ukraine at the end of 2013 comprised @282 thous. peopleT@ab. 28). In recent

years, the population of the country has been steadily decreasing. This is especially noticeable in the
regions ofDnepropetrovskKirovograd andCherkasy However, there are regions in the specified area

of influence of E40 waterway showing a positive growth, such as Volyn and Rivne regions and the
city of Kyiv.

Tab.28. Areas and population in selected oag in Ukraine (as at 01.01.2014)

Ukraine 6035 45426249 53.6% 753 68.98
Selected regions: 2927 1897023( 53.7% 64.8 -
Kherson 285 1072567 53.6% 37.7 6118
Cherkasy 209 1259957 54.1% 60.2 56.55
Chernihiv 319 1066826 54.2% 334 63.93
Dnipropetrovsk 319 3292431 54.2% 1031 83.58
Kyiv 281 1725478 53.6% 614 62.02
59

Maritime Institute in Gdansklugi Targ 41/42, 8830 Gdansk
www.im.gda.pl



Restoration of Inland Waterway E40 Dniepéfistula: from Strategy to PlannindPBU809/E40/FSR/Service/2

Kirovohrad 24.6 987565 53.8% 40.2 62.56
Poltava 2838 1458205 53.8% 50.7 61.66
Rivne 201 1158851 52.5% 57.8 47.77
Volyn 201 1041303 52.7% 517 5221
Zaporizhia 272 1775833 54.3% 65.3 77.09
Zhytomyr 29.8 1262512 53.6% 42.3 5859
Town Kyiv 0.8 2868702 53.0% 34332 100

Source:http://www.ukrstat.gov.ua/

For several years, Ukraine has shown positive net migration. In in the year@BZame to
Ukraine 125 people more than it came out. Trend is to return to the territory of Ukraine from the
countries of the former Soviet Union, in particular from Rysklaldova, Belarus and Kazakhstan.
Selected regions in 2014 together had positive net migration. The d&@gitahndKyiv region had a
dominantrole in this trend. Negative balance was shown in Kherson, Chernihiv, Poltava, Zaporizhia
and Zytomyr regions.

Demographidorecast$ predict further decline in the population of Ukraine. In 2€#& countrymay
beinhabiedby about 336 min residents.

Demographic trends for the whole catchment area of E40 waterway confirm the demographic situation
in the borderareas, where the population is also steadily decreabigg 6). Compared to 2010,
population in 2012 was lower by 27 thous. residents, including in Lublin régvegr by 9 thous.
people, in Brest by 1 thous. people, however, in Volyn region populattwaased by 1.4 thous.
people.

2500

2179 2166 2156

2000

1500

2010 2012 2013

m L ubelskie region mBrest oblast = Wolyn oblast

Fig. 16. The number of inhabitants of border regions: Lublin, Brest and Volyn.

SourceStr at egi a wsp-gpracy transgranicznej wojew-dztwa
wogyEkiego i obwod+020.kukdlie2i3i ego na | ata 2014

The highest percentage of people of retirement age can be observed in Lublin region, the lowest in
Volyn region. Most people in the working age population is in the area of Brest region where at the
same time there is the lowest percentage of people waqniéng age.

The urbanization rate is the highest in the Brest reg&h2%, followed by Volyn region51.9% and
in the Lublin region only 46.5%.

ZL UN Population Division, World Population Prospects, 2012 revision. http://esa.un.org/wpp/Excel
Data/population.htm
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Dependency ratio, i.e. number of people in the productive age per 100 persons of working age, was:
59.4 people in the Lublin region, 44.7 people in Brest region and 46.9 people in Volyn region.

The analysed bder area is characterized by unfavourable demographic changes. Their direct effect is

a decrease in population due to the negative natural increase and a negative migration balance. This
concerns Brest region the most. Population growth occurs only icothdies and areas located near

large urbarcentreswhich is primarily the result adn-goingurbanization.

1.2.2. Employment and affluence level

Stimulator of countries’ growth is primarily an increase in production and services, namely domestic
product andhe important growth factors of production include, among others, employment growth. In
2012 in Lublin regionemployment amounted to 793.2 thousand. people, i.e. 58% of the region's
population of working age. This number also includes working in priaated in agriculture. Among

the employed 51.3% were male. According to Central Statistical Office of Poland data, at the end of
2012 Lublin region recorded more than 131 thous. unemployed, including ruralvétkas5%
unemployed. Women accounted for ovi% of the total number of unemployed. The level of
economic activity and employment depends on where you live.

In Brest region in 2012 there were 628.1 thous. people employed i.e. 2.2% more compared to the
previous year. According to official statistickRrest region, a number of unemployed accounted for
0.9% of the total economically active population and at the end of 2012 it amounted to 5,385 people.
In Volyn region working population numbered 483.6 thous. and the employment rate was 59.7%. The
unempbyment rate in the Volyn region in 2012 was 7.8%. The number of unemployed at the end of
2012 amounted to 37.9 thous. people.

The employment rate in the Brest region is lower than the rate for the whole country. The ratio of
employed to the total populaticof the working age population is in the range of@&. In large

cities and in regionatentresinhabitants work mainly in stat®wned factories and private, small and
mediumsized enterprises (SMEs). Despite the increasing importance of small angimseaid
enterprises, most jobs can be found in the public se&ectors include food processing, production

of textiles and building materials. Most workers employed in small and meslagad enterprises
work in trade and services.

The Polish economy as undergone a period of transformation changes in the structure of
employment. Employment in the industry decreased significantly and it has increased in service
sector. Employment declined also in agriculture, although in terms of the number of agiiicultu
population Poland ranks first in the European Union, as well as second place in terms of number of
farms.

In 2013 more than 57% of those working in Poland were employed in service sector, including
Mazovia up to 66.8%, and in Pomerania regicimost62%. In Lublin and Podl&ge regionsin
agriculture work - respectively over 29% and over 27%, while Bomorskieand Kujawy i
Pomeraniamegionsagriculture employs respectively only 7.7% and 17.6% of the economically active
population. Industry employs krge proportion of workers in the Pomorskie and Kujawsko
Pomorskieegions lessin Mazoviaregion where the servicgector offers most jobs

In 2013 in the analysed Polish regions the registered unemployment rate was 13.4% in 2012 and 2013.
The unemjpyment rate well below the national average was reported in the Mazovia region,
particularly in the metropolitan area of Warsaw. Nevertheless, in Mazovia there are also areas of
structural unemployment of up to 40% of the economically active populatitmegion of Radom
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and northeast part of the region).

One of the factors demonstrating the standard of living is the size of the average monthly salary and
income per capita. Those working in Mazovia region have an average salary higher by 23.1% than the
national average and 37.4% higher than inkbg@wskoi Pomorskieregion, where the average salary

is the lowest of the concerned regions. Lublin region has a relatively low level of quality of life
compared to other regions in Poland. The average mogithdg salary in 2012 amounted to 3,382.66
PLN, which accounted for 90.3% of the national average. In 2011 gross salary in Lublin region
amounted to 748 EUR, i.e. 90.1% of the national average.

The average monthly gross salary of resident of Brest regid@lih amounted to 3185.3 thoB¢R,

i.e. 246 EUR. Monthly revenue per 1 inhabitant, including salary and social benefits, such as pensions,
benefits, grants, etc. in 2012 amounted to 2363.1 thBY¥® and increased nearly three times
compared to 2010.

In Volyn region gross salary was 180EtJRi.e. only 75.7% of the national average. The average
income per capita 1 inhabitant of Volyn region amounted to 19,768 UAH in 2012.

Analysis of the structure of employment by economic sectors indicates a relatgielgrbportion of
employment in industry and construction in Brest region and those employed in agriculture, hunting,
forestry and fisheries in the case of Lublin and Volyn regions. The share of employment in services
was the highest in Volyn region and foevest in Lublin region.

In Belarus, in addition to regional and courgntres in the impact area of E40 waterway is a
significant number of rural settlements where the majority of the working population are employed in
stateowned farms. Agricultural ppduction plays an important role in the economic development of

the area. The average monthly salary is lower than the national average in all analysed regions, except
for the area oMozyr. There is a large refinery complex and a number of industriatmiges. The

number of individual farms is small in comparison to the number of state farms but the activities of
private farms are usually much more effective.

The employment rate in rural areas is lower than in urban areas, due to the fact thatléhem&om

in the countryside fultime shift into seHemployment. Only in Kolin area there was recorded a
higher level of employment in the manufacturing industry. A large part of the population is employed
in the public sector (education, health). Ewerage monthly salary in the region is below the national
average, especially in rural areas.

The southern part of the Gomel are, through which E40 waterway runs is the area affected the accident
at the Chernobyl nuclear power plant. In areas adjaceahetwaterway there are zones from which
inhabitants were displaced (the zone of compulsory eviction) as well as residential area of periodic
radiation control and the possibility of displacement. In the structure of household income in the
region there i® high share of social transfers, since large number of people living on pensions due to
disability in particular the consequences of the Chernobyl accident. The employment rate is below the
national average due to the structure of the economy and this sfathe areas affected by the
Chernobyl accident.

In Belarusian part of the waterway within the framework of waterway restoration programme it is
planned to build at least 20 constructions for various purposes. This will create jobs for workers living

o

Strategia wsp-gpracy transgranicznej wojew-dztwa |l ub
obwodu brzeskiego na lata 202020
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in the area (the city of Pinsk, efc.)iImplementation of the project even at the constructtagewill

be an important factor in the prevention of decline in employment and increase of household incomes
in the region. New jobs will also be created on weter border crossings in administration and
customs. As a result of the revitalization of the waterway will improve the quality of life in cities and
rural areas along the channel by improving transport accessibility, creation of conditions for recreation
and opportunities for a better territorial integration of the region, as well as new possibilities of
professional activity for the female population of the region.

Ukrainian society is characterized by a high rate of activity. Over 65% of the popualgéddri7 to 70

years are economically active. The level of activity increases with the level of education. Among those
with primary education or no education activity rate is only ¥2¥hisindicatorand the employment

rate vary in each region. The higheate of activity and employment is observedKiyiv and the

lowest in Poltava area.

The level of unemployment in Ukraine in 2013 in comparison to EU countries can be regarded as a
moderate. The lowest unemployment rate occurrdéd/im andKyiv region;the highest in the regions
of Rivne, Chernihiv and ZhytomyiTab.29).

Tab.29. Economic activity of the population in Ukraine at the age e7Q%n impact area in 2013

e

Ukraine 65.0 60.3 7.2
Kherson 65.2 59.6 8.5
Cherkasy 65.8 599 8.9
Chernihiv 66.8 60.6 9.3
Dnipropetrovsk 66.5 621 6.5
Kyiv 634 595 6.1
Kirovohrad 64.5 595 7.9
Poltava 64.7 594 8.2
Rivne 65.7 59.6 9.4
Volyn 64.8 59.7 7.8
Zaporizhia 65.6 61.3 6.6
Zhytomyr 66.0 59.9 9.3
City of Kyiv 684 64.9 5.2

Source Ukraine in figures 2013, Statistical publicatidtyiv, 2014. *referringto ILO standards

1.2.3. Entrepreneurship and social activity

A common indicator of the level @ntrepreneurship in the area is the number of registered companies
per number of inhabitants, usually per 1000 or 10000. This indicator is often specific to each country,
because there are different laws governing economic activity and the resulting anedue f
establishment of companies, their liquidation or bankruptcy. In Poland, this indicator does not include
individual farms, i.e. 2.2 min. They are especially numerous in Lublin regidmost 260 thous. and
Podlaskie regionover 160 thous.

The poplation of Mazovia region in particular, but also Pomerania region showed in 2008 and 2013 a
significantly higher than average level of entrepreneurship for the country. The lowest rates were

BSrednie miesifhczne zarobki przy 8blud otwyasc.h dil ak oinns( yr nui ke
7023 tys. dla robotni k- w.
4 Ukraine in Figures 2013, Statistical publication, Kyiv, 2014
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recorded in Lublin and Podlaskie regions. KujawBlanorskie regin also ranks below the national
average.

Indicator of social activity is the number of ngavernmental organizations: foundations and
associations registered per inhabitét?00 or 10000). Mazovia region shows social actitigher
than average for thBoland Activity indicator for othemregionsis similar to the rate for the whole
country in 2013.

The analysed regions registered 35.7% of the total companies of the country. Regions house over 45%
of registered companies in the country in the field rargy supply and gas, and in the information

and communication as well as more than 40% in the area of research and training. Relatively less
entities operates in construction sect83.4%, while agriculture sectoemainsan important part of

the econom. In the regions operates 34.6% of individual farms operating in Poland. Small farms (up

to 1ha) account for almost 23% of the number of small farms in the country, a farm with an area of 10
to 15 hectares represent more than half the number of suchifathe country.

The level of household wealth in the region is determined largely by salaries. In Belarus, salaries in
the cities and regions where there is manufacturing and mining industry, andavgereonstructions

are build, there are usually higr salaries than in other areas. In 2014, income per capita in the area of
interest amounted to about 3.8 nBYR, compared to the national averagé.6 minBYR. In the
structure of expenditures of householdpendingon food andnonfood products are lose to the
national level, at about 40% of income.

In terms of population income, Brest region is one of the poorest in Belarus. This is largely due to the
very effective use of labour force. The share of unprofitable enterprises in the past five yhars in
region was about 20%. In terms of gross regional product per capita (3,741 EUR) and industrial
production the region is the last in the country. In the field of trade, Brest region is slightly below the
average. In 2013 level of direct investment lie real sector in Brest region was the lowest in the
country (111.18 mlitUR).

In Ukraine the level of entrepreneurship indicates an average of 30 companies registered per 1,000
inhabitants. Compared to other regions in terms of entrepreneurship in lpariainds oukKyiv,

where per 1000 people there are registered 99 business entities. Higher than the national average
entrepreneurship is recognized everKiyiv and Dnipropetrovsk regions. In Rivne area per 1,000
inhabitants there were registered only 18 companies. Also, a small number of companies in relation to
the populatiorwork in Chernihiv and Volymegions

1.2.4. Education

One of the key stimulators of econongiowth is the level of education influencing the qualifications
of the labour force.

In Poland in 2011 about 17% of population had higher education. The Ipigluesitageof people

with higher education lives in Mazovia region, and the lowest in Kujaswskoorskie region. What is

more, the highest proportion of people with primary education was recorded in Podlaskie and Lublin
regions, where there also lives the highest percentage of people with no education and those who have
not completed primary schodWlazovia region shows the highest number of studemmre than

5.5% of the population; the least people per 10,000 studies in Kujeé®eskorskie region (3.3%) and
Podlaskie region (3.5%).

In Belarus, the standard of living of inhabitants of Brest regiderms of education, health, housing
and social services for the population do not differ from the level of the country. Preschool education
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covers about 70% of children under the age of 5. The number of students in secondary schools is
generally highethan in other areas (except Minsk). Higher education facilities are located in Brest
and Pinsk cities. The level of education of labour in Brest region is among the highest in the country.
The percentage of employees with higher education is 26% anchir ltigan in other regions of the
country (with the exception of Minsk).

Revitalization of E40 waterway due to the nature of adjacent areas to the waterway in the southern part
of the Gomel area, and also located in the region of the refinery, will hageificant impact on the
social aspects throughout the area.

In the regions of the border area level of education is relatively high. In the province of Lublin higher
education has 17.5% of people, while in Brest 15%.

In Lublin region in 2012 there was ava thousand primary schools and 478 secondary schools.
Higher secondary schools consists of vocational schdisinstitutions, profiled secondary schoels
15 technicatolleges 144, art schools28 secondary schoold57.

Brest region is characieed by a relatively high level of educational infrastructure with 50 specialized
institutions for professional and technical education which provide qualified personnel for the
economy. Secondary education in Brest region is based on three levels: gadgpadfessional and
technical and specialized. In 2012, in the region there operated 610 comprehensive schools, 33 design
and technical schools and 31 secondary specialist schools. The scientific potential of Brest region
focuses on applied research aihat preparing highly qualified personnel for the economy.

Volyn region system of secondary education is a thtage. In 2012, there functioned 778 secondary
schools and 20 vocational schools. Higher education is well developed in all three analysed fegi
total of 39 institutions operate there.

The number of university graduates is steadily increasing throughout the analysed border area.
1.3.Economic potential

1.3.1. Economic development of border regions and other areas along E40
waterway route

The mainindicator of the economic level is gross domestic product (GBdrshows the final result
of activities of all entities of the national economy in a given year. The share of individual regions in
GDP of the country is as follows:

9 Lublin regionin PolishGDP- 3.8% (9 place among ¥&gion3
9 Brestregionin Belarus' GDR 10.5% (5 placeamong6 region3
1 Volyn regionin Ukrainian GDP- 1.3% (23d positionamong24 region3.

Gross domestic praatt in purchasing power parjtghows the redigures thatenabé comparison of

the level of wealth of the society. In 2012, Polish GDP measured by purchasing power parity (PPP)
was 67%, . 800934 min USD, for Ukraine i 335172 min USD and for Belarus i
146,742mIn USD.

Tab.30. General dataf countries covered by the project for 2012 (GDP gross at current prices)

GDP (in min USD) 489 852 63 259 176 309

GDP (in min EUR) 3528810 | 416135 102 6163

GDP Lublin region, Brest region, Volyn region (in minEUR) 13 4622 4 3463 39491
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GDP per capita (in USD) 12 820 6 726 3872
GDP per capita (inEUR) 9 2409 4 3846 22371
GDP per capita Lublin region, Brest region, Volyn region (WEUR) | 6 2474 31114 15504
Population (in thous.) 38 211 9 405 45 530
Area (in km?) 311888 | 207 600 603 500
Unemployment (%) 101 0.6 7.2
Employment: industry (%) 304 - 20.7
Employment: agriculture (%) 126 - 172
Export (in min USD) 179 6036 | 46 0599 68 6945
Import (in min USD) 191 4301 | 46 4044 84 6567

Source:Elaborated based on the data of Eurostat, Statistical Office in Lublin, Central Statistical Office of Brest
region, Central Statistical Office of Volyn region.

As can be seen from the above dataalysedregions are characterised by low levels of ecooomi
development. In real terms the average annual GDP growth of Lublin province i2@0D04eriod

was 3.5% compared to 4.6% in Poland. The average annual growth rate 420200@& Brest region

was 4.4% against 4.5% in Belarus. GDP per capita in Lubjiomeamounted to 25.5% of the EU
average, in Brest region 12.7% and in Volyn region to 6.3%.

The economic potential of Ukraine is focused mainly in the regioKyigf Dnipropetrovsk, Kharkiv,
Zaporizhia and Donetsk and Luhansk. The main sectors of themy that generate the country's
GDP remain metallurgical sector (19.2% share in the structure of industrial production), fuel and
energy (27.8%), engineering (6.6% of GDP in 205kl agriculturatfood sector (9.5% of GDP in
2014.). Theregionsindicated as an area of potential impact of IWW E40 produce more than 50% of
Ukraine's GDP (34% disregarding the city of Kyiv). Dnipropetrovsk region is the only one to generate
income above the national average.

1.3.2. Main economicsectorsof the regions

The economicpotential of the regions along E4Gaterway will be of crucial importance for the
creation of transport demand. Imet Lublin region in 2011 gross value added (GVA) was
51,428min PLN which accounted for 3.83% of Polish GVA. Structure of the economy, measured by
gross value, is similar to the national structure, i.e. the most value is generated by service sector, while
the industrial sector, including construction, accounts for aboutttore of GVA. The sectoral
breakdown of GVA produced in Lublin region is characteristic for less industrialized and
economically developed regions. In comparison to the whole Polishtheeegion is distinguished

with high share of agriculture, which in 2011 amounted to 8.7%. This demonstrates the great potential
of agriculture of Lublin region.

Lublin region is one of the least industrialized in the group of provinces in the easteof g
country. In Pulawy therés located chemical industry. Group Azoty Pulawy is the second largest
European producer of nitrogen fertilizers in terms of production capacity (7.8% of the production
potential of the EU in this sector). Apart from thatsignificant role in the economy of Lublin region

is played by the food processing industry, machinery and furniture.

In terms of industrial capacity Brest region is represented by more than 300 companies whose annual
production value amounts to 3 bilioUSD. Region provides about 9% of national industrial
production and 19% of consumer goods. In the total volume of industrial production food industry has
the largest share (about 37%), then engineering and metalworking (over 20%), wood industry (about
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12% - a group of companies including furniture industry forming the eastern branch of BRW
company, the largest furniture manufacturer in Poland), electricity (over 9%).

A significant role in the production structure plays light industry and constructiomiatmtedustry
with over 6% share each. The main industtetitresare located in Brest, Baranovichi, Pinsk, Kobrin
and Bereza.

In the sectoral structure of production in Volyn region dominates agriculture, industry, trade and
services. Industrial produoh in the region compared to 2012 increased by 3%, while for the whole of
Ukraine decreased by 4.7%. Algwere wagecorded growth in all sectors of manufacturing industry,
especially in the production of wood products, paper and printing, engineeangfaature of food
products and beverages.

Among the important sectors of the economy of border rediookiding Lublin, Brest and Volyn
regiong is agriculture. This area has large resourceagsfculturalland, high ndional agricultural
production ad a high share of agricultural employmehgx. Lublin region - 36.2% of tle total
working population fational average is 14.7% and 5.8% of the EU avetage)

An important role in the development of the business perfdansstutions creating favourable
business environment. The promotion of entrepreneurship and business in the border area includes
entities at national, regional and local level. At the local level there are a numbergdvesnmental
organizations, foundations, businesmtres innovatbn centresand financial institutionsln Lublin
regionthere are4 advisory institutions, 49 entrepreneursteptres 6 centredor technology transfer,

5 loan funds and 5 technology parks. Vohagion has 10 businesgntres 4 business incubatorg,
industrial park, 6entresof lease, 64 nofbank financial institutions, 1&entresfor businessupport,

16 investmenandinnovationfundsand62 consulting institutions.

The impact of fully operational E40 waterway on regional economic activitymdhifest through
participation in various projects related to the revitalization and channel use as well as new forms of
economic activity also in the service sector. Extension of business opportunities will stimulate the
activation and entrepreneurshipiohabitants, in turn affecting the labour market. Increased demand
for labaur in the region will become an important factor in obtaining and increasitagiesand as a
resultfor the increase in inconaf populatiori®.

1.3.3. Land use

Land in the analysed cotriesis divided into different types. The most classic classification, also used
by national research and statisticahtres distinguishes land types by taking as a starting point a form
of their use. On this basis we identify arable land, orchardadows and pastures.

The land classification in Poland is defined in the Regulation of the Minister for Regional
Development and Construction of 29 March 2001 on land and buildings regidtrssored under the
Geodetics AGL. Regul at i ons 15 groupsbiregisterdd ovndrsi ane wielding real estate
- for simplicity, we can list four major groups:

1 The State Treasunjand owned by the treasury, regardless of their usage;

BStrateggRozwoj u Wojew-dztwa lieabebDskizegerspeka
% Aktualniew bi agoruskiej cziSci dro
kt -rych zatrudnionych jest gNcanpgath peb etuwzat 7|
urzNdzeniach na poczNtku 2015 r wynosi ga BYR 4 990
odpowi ada Sredniemu pozi omowi pgac pracowni k-w tej k a
27 Tekst jednolity, Dziennik Ustaw z 17 kwietnia 2015, Poz. 542.

% prawo geodezyjne [ kartograficzne; Dz. U. z 2000 r. Nr 100, 186 i Nr 120, poz. 1268.
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gi wodnej ekspl oat owal
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67
Maritime Institute in Gdansklugi Targ 41/42, 8830 Gdansk
www.im.gda.pl



Restoration of Inland Waterway E40 Dniepéfistula: from Strategy to PlanningPBU809/E40/FSR/Service/2

! Communes- and the municipal associatioltysd | anc
regardless of their usage;

9 Individuals;

9 Other entities (cmperatives, churches and religious associations, land Communities,
counties - regardless of their usage, regienregardless of their usage, company's
commercial law, etc.).

The Council of Mhisters Regulation of 10 December 2010 on the Classification of Fixed Assets,
Group O is divided into the following subgroups of land:

1 Subgroup 0% agricultural land,
Subgroup 02 forest land,

Subgroup 03 built and urbanized areas,
Subgroup 04 ecologcal areas,
Subgroup 05 miscellaneousareas,
Subgroup 06 wasteland,

1 Subgroup 07 land under water.

= =4 -4 —a -8

Land registration accepted in Polish law distinguishes the following division of agricultural land:
arable land, orchards, permanent meadows, permag@shtres, built agricultural land, land under
ponds, ditches.

Construction of successive roads and motorways in Poland means that part of the agricultural land is
redeemed for the construction of roads. The development of residential areas, especrallyaageu

urban areas is also most often done at the expense of agricultural land. In recent yetaisatieaof
communication areas has significantly increased.

In analysed region adopted as a potential area of influence of E40 waterway there amacdifin

the structure of land ownership and land use. For the area of the planned restoration of IWW E40
Mazovia and Lublin regions are the most important since in their territory may be implemented Bug
Dnieper channel investment.

Land owned by the Sim Treasury account for 38.7% of the total land area in Poland, while communes
and intercommune associationgossessb4.5% of land. In Mazovia region land owned by the
Treasury represents 18.9% of the land. Land that belongs to individuals in the region consists in 86.2%
of agricultural land and in 12% d&brest;a small percentage of private land is the hyiltareasand

others. Land of the Treasury in the Mazovia region consist in 68.5% of the forests and in 13.6% of
agricultural land, 9% of lands abeilt and urbanized areas and others

Landlord of land owned by the state are the state authorities acting on thefb@gulations on the
management of the use and protection of land. The construction of the waterway section Vistula
Mukhavets (Brest) according to the selected three variants will require to carry out procedures for
expropriation of private and muni@pland as well as payment of adequate compensation.

In Belarus thdéand usds defined in article 1 of the Land Code of Republic of Belarus of 23 July 2008
(Hereinafter referred to as the Land Code)nd classification is not fundamentally different fratre
one used in Poland.

To determine the patterns of land use and ownership for the project of revitalization of E40 waterway
the existing legislation of the Republic of Belarus in the field of protection and use of land was
analysed. Based on these stigdive identified the key elements of the legal system. One of the basic
rulesgoverning land usage in the Republic of Belarus igptireiple defining the relationship of land
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and objects placed on it (buildings, structures). Article 5 of Land Code gshathe owner and user
of the ground and owner of located objects should be the same entity, and transfer of ownership of one
element should be accompanied by the transfer of ownership to the other.

A land user may be a samployed private citizemonstate legal entity, other states or international
organizations, having it as inheritance or using it permanently or temporarily on a rental basis or
sublease (art. 1 of Land Codé&).accordance with Article 4 of Land Code entities in the field ofl lan
management are: the President of the Republic of Belarus, the Council of Ministers, public authorities
responsible for the regulation and management of land use and protection, the citizens of the Republic
of Belarus, foreigners and stateless persombyigual entrepreneurs and legal entities of the Republic

of Belarus, foreign legal entities and their agencies, foreign countries, diplomatic missions and
consular offices of foreign states, international organizations and their representations. langecord

with Article 3 of Land Code objects of land relations are: land, the plot, the right to land, restriction of
rights (encumbrances) to the land, including land easements.

According to article 36 of Land Code, the size of the land designated for akyrelated to the
project to improve shipping in E40 on the Republic of Belarus territory is not limited. These are set
out in the decision on the occupation and division of land.

According to the Land Code, land use can be executed on the basis ofoth@tplights:

1 public property and private property, amdso the property rights of foreign states and
international organizations

perpetual use

permanent use (use without a specified period of time)

temporary use

1 the lease (sublease)

= =4 =

In accordance with article 13 of Land Code fbowing land categories cannot lansferredto

private entities, foreign states and international organizations, agricultural land, land in nature
protected areas, land in health protected areas, landefoeational purposes, the protection of
historical and cultural values, woodland and waters covered land, land for roads and transport
facilities, land occupied for public purposes.

Impact of E40 waterway on the structure of land use in the Belarusibmifianot be large. New
buildings are not being planned and there are no plans to evict land from use. Restoration of the
waterway will not affect the structure of agricultural land use, because it does not foresee major
changes in the course of the rivarwater channel or it is not planned to construct any alternative
waterway. It can be stated also that the current level of water supply for agriculture is sufficient.

The situation in the land market in Ukraine is still disordered, and transformatitwe abllective
economic system is still in progress. Land acquisitiolkraine is regulatedytthe Act No. 2768ll

of 25 October 2001 "Land Code of Ukraine" and implementing acts. Land Code regulates the status of
the landi state land, municipal andipate land, without clarifying the rules selling it. Until 2016
there is a moratorium in force on the sale of agricultural land on the free market. In Ukraine, according
to information provided by the Polish Embass¥Kiiv, there are no restrictions arading or lease of

land other than agricultural. However, this situation may change due deep economic reforms taking
currently place.

Revitalization of E40 waterway will not requirgarrying out any hydrotechnical investments in
Ukraine, which would requér purchase, lease or expropriation of land, so changes in the legal
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procedures should not have any significance for the project.

The projectimplementationwill affect, among others: the structure of land use, economic activities,
business enterprises, @y market, prosperity and quality of life of the population, social activities,
standard of living, etc. Project influence in one area can be felt also in the entire country (countries
covered by the project).

1.3.4. Foreign investments

Inflow of foreign investments is directly influenced by the investment attractiveness of the region. The
main factors of investment attractiveness include: the transport accessibbinyr force, market
capacity, economic infrastructure, social infrasture, the level of economic development, state of
the environment, the level of public safetydregions activity towards investors. In order to attract
foreign capital to the Polish border regions several Special Economic Zones (SEZ) were created. The
primary goal is to attract investments and accelerate economic development.

Lublin regionis among Polish regions with low investment attractiveness (rank 15 in 2013 in terms of
the inflow of foreign direct investment~DI*®). The cumulative value of FDi 20062009 in Lublin

region amounted to approx. 90 min USD and the value was only lower in Podlaskié’rdgiermain
advantages of Lublin region include the relatively low labour costs and high level of education of the
population. The largest investan the region are:

=

Augusta Westland aviation sector (PZL \8idnik),

Aliplasti metal sectofLublin),

Caterpilari mechanical engineering sectdanav Lubelski),

D&D Resory Polskad metal sector springs(Lublin),

TsubakiHoover Polskd bearingelements (Krasik),

Jeronimo Marting logistics centre (Lubart),

Same Deutz Fahri mechanical engineering secttelgiew, Swidnicki county),
Maternei food processingL opatki, Wawolnicacommune Pulawskicounty),
Baxteri medical secto(Lublin),

Huttenes Albertus Polska chemical producté_ublin),

Packaging Europe, B. Braun, Prestige Poland, Ramatti, Roto Frank, FRitald Genpact
and others

=4 =4 =4 4 -4 —a 4 -8 -8 4

The total area of land of Lublin region designated to special economic zones is180Ba87The
region has created several subzones SE3Zpecial Economic Zone Euro Park Mielec, SEZ
Starachowice S.A, Tarnobrzeg Special Economic Zone-Blaar k WI S GOSAN.

In 2012 foreign direct net investments in Brest region amounted to 64.9 min USD, achimimted

for 4.7% of total investments in the country (1,376.5 min USD). The priority investment projects
include: projects of high technology and innovation, export and import oriented projects, production
and processing of agricultural products, develept of road infrastructure, tourism services (along
the main transport corridors and in urban areas with high potential for ciiist@lical and the
Bialowieza Forest National Park).

The largest investors in the Brest region are:

European Investment MonitdErnst & Young 2010.

%0 Badania i analizy zapotrzebowania na miejseapry w kont ek Sci e wspierania pote
wojew-dzt waRbpbet sko&gowy. Konsorcjum firm Ernst & Yo
DGA, Warszawa 2012.
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JV SantaBremor fish product$,

PUE GefesiTechnika production of gas appliances and electrical kitchen applignces
FE InceFood fneat producis

UE STiM (production of enamel and plastics, machines for road marking

JSC Involux éffice furniture,

1 LLC Vegas Mattresgnanufacturing

= =4 =4 4 =4

In Brest region there are over 500 companies with foreign capital. In 1996 Brest Free Economic Zone
(FEZ Brest) was founded. The zone borders Poland along 10 km of the Bug river. Through the FEZ
Brest passes the road of international intgnace forKozlovichi border crossing. Benefits of the
location also include Brest at the crossroads ofwasteast and nortsouth, which is a key transit
corridor E30 BerlinwarsawBrestMinsk-Moscow.

Priority investments should be focused on the petido of export and import. In 2012, foreign
investment inflow to the FEZ Brest amounted to 52.200 thous. USD mainly for the production of
rubber and plastics, metallurgy and manufacture of fabricated metal products and chémigraist
Region there wer establishetvere 250 companies with Polish capital, including 9 in the free zone of
Brest, for example: Incéood, Profile Voks, BR\ABrest, the first chocolate company.

In Volyn region cumulative value of foreign direct investments (2B013) amounted ot
339.3mIn USD. Investments in the region come from 36 countries, including (in min USD) Cyprus
124.2, Virgin Islands 39.1, Poland 38.9, Slovakia 22.6, United Kingdom 14.4, Germany 12.3.

The value of investments of these countries accountetdfd% of total FDI. Capital was invested in

266 companies, of which majority is located in Lutsk and Kovel. The majority of foreign investments
(62.5%) is addressed to the industry, helping to improve the competitiveness of local businesses.
Trade, sendes and banking attracted 30.2% of the investments, agriculture 4.8%, construction
industry 0.03%. Volyn region ranks 7 among 24 regions of Ukraine in terms of investment
attractiveness.

One of the main barriers of economic development in the whole bareleiis the lack of capital, and
therefore the inflow of foreign investments is essential for improving competitiveness and efficient use
of resources in the area along the influence of E40 route.

1.4SWOT analysis of socioeconomiprofil e of area alonge40 waterway

SWOT analysis of socioeconomic profileE40area.

1 Relatively good transport network density al 1 Low level of socioeconomic development
transport infrastructure accessibility 1 Low income per capita

T Favourable location for transit 1 High registered and hidden unemployment

1 Parts of the regions located in the vicinity to
the border 1 Unfavour_able employme_nt structure

1 Increasing share of industry production and T Low qua_l ity of transport mfr_astructure
transport services in national economy Il Conge_stlon at bor_der crossings, low transport

1 Increase in foreign trade with neighbouring gi?(;igrltz'rcl)(;\gir?usa“ty of railway infrastructure at
countries and others 1 Lackof motorvgays and city ringpad

1 Development and modernisation of logistics o
terminals and multimodal transport T Lack of navigability on E40 route
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1 Development of special economic zones an
duty-free areas

1 High potential of agriculture and food
processing, woodnd forestry industry

9  Low cost of labour force

1 High share of economically active populatio

1 Tourism potential

1 Relatively high level of education and trainir
good educational base (schools, universitie

1 High demand of internal markets

1 Foreign investments

1 Increase of labour force mobility and quality

1 Transborder flow of knowledge and

experiences

Increase in life quality, accessibility of socia

infrastructure

1 High volume of transit between Western an

Easter Europe through the aredrahsborder

regions of E40

Intersection of international transport routes

E40 area, transport corridor-ME30

1 Navigability and inland waterway
infrastructure in Belarus and Ukraine

1 Development of small cities and towns alon
the Dniepeii Bug channel

1 Development of small and mediun size
companies

1

1

1

E ] E ]

=a =

= == = =2

==

Outdated economic structure, decapitalisation g
assets

Lack of modern technologies and innovation
High share of traditional, less efficient agricultur
particularly in employment structure

Outdated and insufficient tourism infrastructure
Ineffective institutional coordination of activities
supportng business development

Unfavourable demographic indicators
Dominance of agriculture, low share of industry
national economy

Slow restructuring processes and effective job
creation

Unfavourable demographic tendencies, aging &
migrations

Discrepancies between labour skills and job
market needs

Migration of economically active population to
other regions and countries

Increasen harmful effects of ovedeveloped
transport infrastructuré especially road transpor
Lack of joint, coordinated spatial planning in
transborder region and along the E40 waterway,
Neglected river infrastructure, especially at Poli
section of E40, shping impossible or barely
possible

Customs and fiscal barriers,

Diverse regulations, ambiguous administrative
procedures, excessive and unintelligible
regulations

High level of bureaucracy of most economic an
administrative sectors, over interpretatifn
legislation

Competency chaos and inflexibility of decision
making process

Consequences of political conflicts

Political instability

SWOT analysis of socioeconomic profile of Lublin region

Reformed and increasiregonomy

EU membership and egoing integration
Increasing foreign trade;

Human capital;

=A =8 =8 =4

f
f

=
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Disproportions in regional economic development
Low investment attractiveness of the region;
Peripheral location in Poland and EU, lack of
modern transport links ith major economic centreq
Weak development impulses resulting from
neighbouring Belarus and Ukraine;

Migration of qualified labour forced;

Unfavourable demographic tendencies;
Depopulation;

High unemployment;

Small agriculture farms and fragmented land
ownership
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EU structural funds; Objections ofenvironmental organisations;

High level of economic and social activity; Decreasing share of industry in national income;
SME activities; Insufficient capital;

Development of seaports in Gdansk and Gdyn Under appreciation of economic significance of
Development ofiver ports inland waterway shipping

Development of regions along E40 waterway.

= =4 =4 =4
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The strengths of the Polish regiarea reformed and growing economy and a country's membership

in the European Union. The possibility of the use EU structural funds is the greatest chance for
implementation of the entire project. The construction dfannel linking Dnieper to Vistula riveis

also a chance for the development of Polish seaports. The waterway can play a special role in the
development of cities along E40 route, their transport functions of and port facilities, as well as the
entire eastern area of the country including itubtgion and the eastern part of Mazovia region.

One of theweaknessesf the Polish area is demographic situation, which leads to the depopulation of
the eastern regions lying along the planned route. Weakness of the area &so significant
disparites in economic development especially between metropolitan area of Warsaw and eastern part
of Mazovia region and Lublin region. A serious threat can be a decline in the share of industry in the
structure of production of national income, which leadsredaction in available volume of goods for
transport.

SWOT analysis of socioeconomic profile of Brest region

- Increased birth rate;

- Natural increase in a number of areas; - Development of small cities and towns along the
- An increase in expected life span; canal Bug Dnieper;

- A high proportion of the working age populatiol - Development of small anthediumsized enterprises
- Low rate of diseases; - Economic development and economic area;

- Good living conditions in the area; - Investments in the area.

- The position of the border position i&gions.

- Low level of income;

- Low employment rate;

- An increase in unemployment;

- Slow process of restructuring and creation of
effectivejobs places

- Lowering the standard of living of the population o
the area;

- Migration of the working age population out of the
region and country.

SWOT analysis for selected areas of Gomehateows differences between these areas due to the
consequences of the disaster at Chernobyl nuclear power plant. The social situation in these areas in
comparison to Brest region is much more difficult, sodsibilitiesto improve it are limitedlSWOT

anaysis of socioeconomic profile of selected areas of Gomel region

1 Unfavourable demographic tendencies, negative
birth rate;

91 High occurrence of socidlnesses;

1 High share of social transfers in regional budget;
9 Transborder location of the region; 1 Contaminated are as a result of Chernobyl incide
1 location of oil refinery ifMozyr. excluded form economic operations;

1 Lowincomes;

1 Low employment level;

1 Dominance of agriculture and low share of indust

9 Slow restructuringorocesses, low job effectiveness
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1 Development of small cities and towns along tl
Dnieperi Bug channel

1 Development of small and mediuni size 1 Decrease in quality of life in the region;
companies 1 Migration of population to other countries

1 Economic development of the region;

i investments in the region.

The strength of the Belarusian part lying in the range of influence of the waterway is a natural growth
and population potential as well as the education levetsiflents. This area, however, is varied due

to the contamination of part of the circuit Gomel as a result of the Chernobyl accident. A weakness is
the relatively low income level of the residents as well as low level of social activity and
entrepreneurshi

Countriesalong E40 route are characteresl by different levels of economic development (calculated
in GDP per capita), varyingrogresof economic reforms and integion with a variety of ecoomic

and political blocs. Regionsifluenced byE40 waterway in eastern Poland as well as Belarus and
Ukraine, for the most part arederdeveloped in terms of soe@mnomic potential and a relatively less
attractive to invests with theexcepion of Mazovia, Kyiv andDnepropetrovsland Brestegion3.

1.5.Summary

In the economic analysis of the project we adopted the methodology in which from the difference
between the benefits and costs of the projestigtessfullyrealised we deduct cost which occur if the
project is not implemented. Considering the doaimalysis, numerous social benefits of project
realisation should be emphasised. Social costs and benefitsveditérevayproject are not conclusive

and opinions on this subject are highly divefdsus, t is difficult to clearly identify the numbenf the

lost social benefitd the project isabandoed

The most important socioeconomic benefits of the project include:

creation of new attractive jobs,

improvement in the financial situation and standard of living of the population,
sustainable economaevelopment of cities and regions,

cheap transport,

environmentally friendly transport of goods, decarbonisation of transport,
improvemenin energy efficiency,

improvementn territorial cohesion,

1 new cooperation opportunities of the countries.

= =4 =4 4 -4 -4 4

Implementng the investmentn shipping revitalisation on E40 waterway (including the Vistula
waterway) Poland may obtain a number of other benefits in terms of: energy, water retention and
drought prevention and flood protection. Developing inland waterways Palantl more easily
achieve the environmental objectives set by EU in terms of atmosphere emissions, production of clean
energy and energy efficiency in transport. The investment would also extend hinterland of modernized
seaports of Gdansk and Gdynia.

Belarus may gain opportunities to accelerate the development of its Southern argais aocess to

the world markets through seaports for its goods. In Ukraine, the revival of transport on the Dnieper
would give impetus to the development of the whaenemy and would promote its transformation

and integration with the European Union. Analysis of the social situation in Ukraine did not show any
obstacles to the implementation of the project. Implementation of the project in Ukraine can bring a
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range ofsocial benefits and contribute to the improvement of the economic and social situation.
Additionally, it can also support the process of transformation of the Ukrainian economy and
integration with the European Union.

Development potential of the bordegirens and areas influenced by E40 waterway is based primarily

on favourable economic and geographical positidche main road and railway transport routes,
location on the border of the European Union, natural resources, internal demand of the whole area
and individual regions. In addition, the border area, located at the crossroads of major transport and
energy routes represents a significant potential for economic development. Improvement of transport
accessibility is a precondition for ensuring effeetisse of the development potential of the area. The
key factors determining the internal cohesion and attractiveness of the area include transport
infrastructure: road and rail and in the future also waterw@ysssborder cooperation of Polish,
Ukraine and Belarus regions should be concentrated mainly on the implementation of the selected
joint initiatives for the entire area. Such initiatives include the revitalization of the Dnieper connection
with the Vistula with the aim of bringing back full navightyithe entire E40 waterway.

Social analysis showed that the revitalisation project of E40 waterway on Polish territory could
become an opportunity for the economic development of large areas of the country, provide new
attractive jobs, contribute to tlyggowth of incomes and thereby also improve the living conditions and

in long term, demographics of these areas. No social arguments against this investment were found,
nor any social costs of its implementation. From the social point of view, revitatizati®ww E40

section in Poland is beneficial and highly desirable.

Implemented research and studies does not conclude on any negative impacts of the planned
investment in any aspect of socioeconomic life of the regions influenced by E40 waterway, meither o
the Belarusian side, nor on the Ukrainian side. Positive impact on key socioeconomic areas of the
regions will have longerm effects and will contribute to the sustainable development of the whole
area.

Potential of Polish economic cooperation with Basaand Ukraine is currently not sufficiently
recognised nor utilised.

Implementation of the project on revitalisation of E40 waterway is an opportunity for the economic
development of large areas of the country, will enable the creation of attractivegobibute to the

income growth and improve the wealth of residents and influence favourable demographic
development in the regions along E40. The least developed and affected areas by problems of negative
natural growth would gain new impetus for deysient, because the revival of the waterway will

have a direct impact on the economy and the operation of enterpriseydnemarket, wealth and
improvement of life quality. Competitive position of regions located in the area of development of the
wateway will also increase and it will be possible to include inland waterways in the European
transport network as an alternative transport mode, especially in transport services for goods of east
westeast. Analysis of socieconomic situation showed no nége impact of the revitalization of the

trail on the social aspects in the countries and selected areas. On the contrary, the revitalization of the
route E40 would be an important factor in socioeconomic development of regions.

2. Environmental impact assesment (EIA)
2.1.Basic preconditions of environmental impact assessment
Analysis of the environment of IWW E40 route was carried out with regard to the following elements:

1 sedimentary and geomorphological conditions; including the state of sediment quality,
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water quality,

flora, including protected species,

animals- invertebrates, fish, mammals, birds, including protected species and migration
corridors for fish and birds,

1 protected areas;

1 landscape,

9 acoustic climate,

1

1

= =4 =9

atmospheric air,
historical andarchaeological sites.

There were selected habitats and species occurring in the vicinity of the three variants of the waterway,
as well as of areas linkdderologicallyand dependent on coastal processes, which if changed could
cause a significant impaon their condition. There was adopted a 10 km buffer (5 km on each side of
the waterway), taking into account environmental conditions, including hydrological. A buffer having

a width of 10 km is considered appropriate because it is adapted to the awvilthgef the river

valleys typicallyoccurringin the area and allows for inclusion of all the protected areas lying directly
adjacent to the valleys into the report analysis. Including into the buffer the entire width of the river
valley is important beause of their leading role in increasing and maintaining biodiversity, and
possibility to refer to a large area of the ecological corridor which width is different for different
organisms.

Given the nature of the assessed project an important criteridrinuaesessing the impact on species

and habitats was the extent of their sensitivity to changes in water conditions. The assessment took
into account both the construction and operation phase of the waterway. Also positive and negative,
direct and indirecimpacts were taken into account. Due to the time of influence of impacttsimrt

and longterm impacts were defined.

The impact assessment considered dufiegconstruction phase the following actions:

9 construction of thehanne|

1 partial modification of a natural watercourse (at intersectiohghannel with a natural
watercourse)

construction of locks,

construction of ports,

construction of reservoirs,

construction of supporting infrastructufe€x. accessoads etc).

= =4 =8 =4

At the operatiorphase thereereanalysed

1 channelsupplyin the water,

movement of/essels

modernization of the existing sections of the waterwdyedging straighteningof
watemway, etc),

modernization of the existing locks,

modernization of existi ports,

modernization of existing reservoirs,

maintenancef the waterways

maintenance of the technical infrastructure.

=a =

=a =4 —a A A
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2.2.Polish section of IWW E40

Natural and landscapedvantage®f Lublin and Mazovia regions make these areas one of the most
valuable aeas in PolandFig. 17 andTab. 31). Their specific location influences the diversity of the
landscape and the wealth of flora and fauna, which is reflected in a developed system of protected
areas. The most significant role in the existing wildlife in Mazovia and Lublin region rpley

valleys of the Vistula and the Bug and the Narew and Pilica rivers. Vistula and Bug are important
ecological corridors in the European Biodiversity Strategy calledBeaopean ecological corridors.

They belong to the few large rivers in the regiérCentral Europe, which have not been completely
regulated. Along witiNarewriver they form in the Warsaw Valley the largest in the country and one

of Europe's largest water junctions.

Based on the conducted analysis of the state of the environment pact mssessment it should be
stated that the implementation of measures envisaged in the project in some sections of waterways
may be contrary to the prohibitions of activities in protected areas (according to the Act of April 16,
2004 on conservation ofature). Given the number of protected areas in conjunction with the
considerable scale of the project revitalization of E40 waterway Driéptiria section and possible
actions to be implemented (see Technical Report), there is a possibility of coeflicteln the
provisions concerning prohibitions on protected areas set out in the above Act, and investment actions.

These conflicts may involve the following prohibitions:

1 changes in water relations and regulation of rivers and streams, if these changés do
serve to protect nature,

1 noise emissions,

earthwork permanently deforming terrain,

1 locating buildings in the belt width of 100 m from the banks of rivers, lakes and other
bodies of water, with the exception of water equipment and facilities for camgluct
rational agriculture, forestry or fishing,

1 transformation of water reservoirs, oxbow lakes and wetlands,

1 activities leading to the deterioration of natural habitats or habitats of species of plants
and animals for which the Natura 2000 protected aneas designated (including the
implementation of projects that may significantly affect these areas).

E ]

It should also be noted that some of the actions to be implemented may be in conflict with the
provisions of the protection plans and plans of protedtisks of protected areas. This is the case for

the Bug Landscape Park and five Natura 2000 areas situated in the area of the planned construction of
the navigable channel in Variant I. Similar documents for protected areas located in the area of Variant
Il and 11l do not include any records which relate to issues of the waterways (no risks in this respect
were also mentioned).
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Fig. 17. Natura 2000 areas on the background of planned alternative routes of IWW E40 on thé/sstateph Mukhavets.

Source:Own elaboration of Maritime Institute in GdansRepartment of Water Ecology
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Tab.31 Summary of numbers amdea(in km?®) protected sites located in the area of 3 variants of canal

o . D o - @ . o L.
=D 2 PR -9 2 =9 2 -9 2
228 = o = 228 = 228 Z=x 228 Zx
< E 5 S E £ E 5 £ E 5 < E 5
O 0~ 0~ 0~ 0~
Variant | 1.58 12 9.32 2 104123| O 0 2 190755 1 30343| 4 115567 7 130342 | 10 | 410603| 20 | 161617
Variant Il 0 2 0.43 0 0 0 0 2 85057 1 20.89 2 35460 4 67239 4 120517 7 69371
Variant Il 0 3 2.49 0 0 0 0 2 48617 1 20.89 3 43642 2 0.62 5 92259 6 24.00

Source:Maritime Institute inGdanski Department of Aquatic Ecology, own elaboration
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For the section of the Lower and Middle Vistulaer, where cascade construction is planned, the
analysis of impacts of the construction of the dam on the environment was carried out on the example
of the planned dam in Siarzewear Ciechociek (below the existing dam in Wloclawek). A cascade,
which wasanalysedn the technical part (Il Interim Report), will consist of dams similar to Siavzew

dam and in the first approximation the impact of the dam on the environment can be extended to the
whole cascade.

As a result of the implemented analyses arsg@ssments in relation to the Polish section of IWW E40
the following can be concluded:

1 The weakest linlof IWW E40is the Vistulal Mukhavets connectigrdue to environmental
protection measures shippitigrough the valley of the Bugver is not taken ird account,
which entails the construction of an artificishterwaychannelfor which threevariantswere
analysedn the project.

1 On the given stage of the feasibility study, a waterwayiant least harmful to the
environmentcannotbe pointed unequivottg. The least valuable in terms of nature seems to
be Variantll. It should be noted, however, that the degree and nature of the negative impacts
will depend largely on the scope of the transformation of riverbeds, the choice of technology
works and methds of mitigating environmental conflicts, which does not excMdeantlll,
which proved to be optimal in other aspects.

1 A full analysis of the environmentdampact should be made on the basis of complete
information about the project and after the environmental tests are done (natural inventory and
studies on the quality of soil and water). The analysis should be made with regard to an
integrated approach to watezsources management, enrolled in the Plan of protection of
water resources of Europe (2012) and the legislation in force in carrying out environmental
impact assessments. Presented in this study assessamgmatprovide a basis for issuing
opinions on themplementation of specific actions.

1 Analysis of the impact of construction and operation of a cascade in Middle and Lower
Vistula river section, carried out on the example of the dam in Siarahewed that in case
of violation of the integrity of Natur2000 sitescompensatory measuresll be necessary.
Planned activities to minimize the negative impacts and compensation for lost protected
habitats and species will cause the Natura 2000 network to remain coherent.

1 Smallest impact associated with thedmf arable land is expected\iariant Ill, due to the
fact that the planned route passes mainly through areas in which there swampy and marshy
lands and alluvial soils classified as areas with a predominance of permanent grassland. For
comparison, theanstruction of the channel according to ¥ariant| will lose more than
1,000 hectares of arable land of good quality.

9 At this stage it is not possible to clearly identify which of the three variants of E40 will evoke
the leasimpact on the physical archemical state of waters. The impact of this project on the
state of waters in the three variants appears to be similar.

9 The scale and nature of the project, including the construction of a waterway channel and / or
adjustment of rivers sections along kviiccompanying infrastructure (such as ports, marinas,
hydrotechnical facilities), may contribute to the disorder and lasting changes in the
hydrological area and thus lead to the deterioration or even loss of valuable natural and
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landscapedvantages

1 Impact on flora will be mainly indirect in nature and will result from changes in individual
habitats. Particularly at risk there are taxa characteristic for wet, moist and fresh habitats. The
degree of their atrophy will be related directly to the degreeariversion of habitat.
Construction of multkilometre shipping channel, additionally joined by rivers of seaports,
increases likelihood of the spreadanfthropofits(plants of foreign origin), including species
considered invasive. The scale of transfation of vegetation resulting from the construction
of E40 waterway at this stage it is not possible to evaluate.

1 Impact on habitat diversity will result from execution of excavation for the channel, which
will cause irreversible destruction of habitatsl gant communities in the zone of a minimum
width of 50 m. A much larger area will be included by indirect impacts in that cause
disruptions of hydromorphological natural processes and water relations. Digging the channel
will probably modify the naturalhythms of different levels of water, which is very important
for the proper development of the oxbow lakes, all kinds of meadows and thickets in river
valleys and peat swamp forests, riparian and alder forests.

1 Impact on fauna of invertebrate animals wliipend on the habitat preferences of the animals.
The consequence of building the channel will partly reduce the biodiversity of species of
invertebrate fauna in the immediate vicinity and then increase the number of hydrophilic and
semhydrophilicindividuals for which the channel will be a place of breeding, incubation of
eggs, living larvae or feeding areas. The scale of this phenomenon is and remains difficult to
estimate because of the fragmented research on this group of animals.

1 Impacts resulting o&m the construction of the waterway on the fauna of amphibians and
reptiles will be different and depend on the stage of the investment. Infrastructure related to
the construction and the traffic of construction vehicles will hamper the movement of species
amphibians and reptiles as well as diminish their numbers. When completed, the shipping
channel may become an additional place for many species of herpetofauna.

1 Impact on fish fauna will result from the loss of part of the natural habitats covered by the
work of hydropower and the deterioration of environmental conditions during construction.
The degree and nature of the negative impact will largely depend on the scope of the
transformation of riverbeds and selection of technology works. It should be hotedver,
that based on the data collected the largest number of protected species and valuable, which
are sensitive to habitat transformation were identified on the roMarant|.

1 Impacts on birds will result from the loss of part of the naturaitéizbcovered by the
hydrotechnical works and the deterioration of environmental conditions during construction.
The degree and nature of the negative impact will largely depend on the scope of the
transformation of riverbeds and selection of technologskso

1 Impacts on marine mammals are mainly due to the loss of natural habitats and the
deterioration of environmental conditions during construction. The construction of the
channel, but also its subsequent use will result in a significant decrease &s speeisity of
small mammals and disturbance of medium and large species. The construatioiti-of
kilometre waterway with a minimum width of 50 m will be associated with habitat
fragmentation and discontinuity of ecological corridors (migrationjrfoving fauna.

1 The three variants of E40 waterway are linear continuous objects of considerable dimensions,
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which means that the interference of all three variants of the protected areas is inevitable. The
largest number of protected areas is located iatba ofvariantl.

1 The valley of Lower Wieprz river is a valuable area in terms of natural features and landscape,
(course ofvariantlll). The uniqueness of this area is mainly due to the natural character of the
river. In the Wieprz valley there are arat springflooding, supplying habitats with water and
creating ideal conditions for large numbers of migrating birds (mainly Anseriformes and
Charadriiformes). The dominant habitat in this area are extensively cultivated meadows,
slowly overgrown oxbow lkes, the different types of riparian forests and the high slopes
which are habitat for grassland. The greater part of the valley is protected under the Natura
2000 (PLHO60051 Lower WiepRiver).

1 At this stage it is not possible to clearly identify whidhhee three variants of E40 will affect
the acoustic condition the least. The impact of this investment on these components of the
environment in all three variants tends to be similar.

1 According to the lists of historic sites, the smallest number of mentsnbearing the
registration number was found in Variant Il of waterway. However, at the stage of
preparation of the EIA there should be carried out the site inspection of the local areas in the
three variants and accurate the risk to the monumentsdsheuletermined.

9 Balancing benefits and losses resulting from the proposed project in accordance with the
principle of sustainable development will be an essential part of the selection of final variant
and a decision on accession or withdrawal from tiegept of revitalization of E40 waterway.

2.3. Belarusian section of IWW E40

In Belarus E40 waterway includes the channel of the DniBpgrand three rivers: Mukhavets that
belongs to the Baltic Sea catchment area, Pina and Pripyat that belong to th&ddsétsin. The
waterway runs through the Western Polesie RPolésiePrypeckie Polesie Prypeckibas considerable
natural resources of flora and faumis. territoryis inhabited by about 60 species of mammals, 260
species of birds, 20 species of amphikiand reptileand 54 species of fish. About 70 species of
Polesie Prypeckiss listed in the Red Book of the Republic of Belarus and / or protected in accordance
with international obligations. Valuable and rare fauna elements focus on specially protectel
areas, with a total area (from 03.01.201%f.340 thous. ha, or 18.6% of the territory. Theteyn of
protected areaBolesie Prypeckiencludes Pripyat National Park, 10 national nature reserves and 13
nature reserves of local importanceyad! as 30 natural monuments.

Protected areas d?olesie Prypeckiglay an important role in the conservation of biodiversity in
Europe and around the world. Middle Pripyat Reserve, directly adjacent to the E40, is recognized as
an area of international portance at the Ramsar Convention on wetlands. Along Ritpyat
National Park, Middle Pripyat nature reserve has the status of an important territory for the protection
of birds. State RadiationEcological Reserve, according to the law does not betmpgotected areas.

In addition Pripyat National Park status is crucial plant protection -aegaarea characterized by
exceptional botanical richness.

In recent years, waters éfripyat River were classified as "relatively pure”. At the same time the
MukhavetsRiveris one of the 10 most polluted rivers in Belarus.

Hydro-engineering indicators

One of the methods for determining the quality of surface water is the analysis ofchgdnial
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indicators of the water based on which we identify chemical atolicof water quality (CIWQ)Tab.

32). CIWQ parameter is a combination of average annual concentrations of six indicators: dissolved
oxygen, biological oxygen demand (BOD), ammonium ions, nitrite ions, phosphate ions and oil

products.

Tab.32. Water quality classification based on hyatoemical indicators

O 0.3 I clear
0.31.0 1 relatively clean
1.025 i moderately polluted
2.54.0 \% contaminated
4.06.0 \% unsatisfactory quality
6.0-10.0 Vi bad quality
>10.0 VI very poor quality

Hydro- chemical water regime of the Pripyat river is influenced by a large number of peatlands in the
basin, especially in its middle section. Anthropogenic sources influeobamical composition of the
river are wastewaters from industrial plants of Pinsk, Mazyr and Naroulia.

According to the analysis made in the years 20026 (Fig.18), only waters of the Pripyat river

below Pinsk city may be categorized as "moderapeljuted" (CIWQ 1.6), other sections were
"relatively clean" (CIWQ 0.4L.0). Level of pollution depends on elevated levels of nitrogen, zinc and
petroleum products. Based on observations, it was found that the average concentration of the main
componentsrad the value of indicators changes insignificantly. At the same time, the average value of
BOD and chemical oxygen demand (COD), concentrations of nutrients and heavy metals decreased
significantly. According to the stationary observations and adoptednsyst quality assessment,
waters of the Pripyat river before 2003 were classified as "moderately polluted”, and i20P@&0he

overall state of the waters of the river has improved and belonged to the category of "relatively clean”
(CIWQ 0.91.0).
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Fig. 18. Distribution of hydrechemical indicators of water in the course of the Pripyat river in the years 2002
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2006.

In 2013 concentration range of major ions in the waters of Prypyat river were as followg: HCO
130.0183.1mg/dn?, SO 15.029 mg/dm, CI 13.022.2 mg/dm, C& 50.1-74.0 mg/dm, K 1,27,4

mg/dm?, Mg? 6.1-11.7 mg/dm, Na 4.2-11.7 mg/dm. Average level of mineralisation (244327.0

mg/dn?) is within a range of values typical for natural waters of average leweinefalisation, range

of water hardness (34t4 mgekwiw./dnT) means water is fimoderately
values (7.68.1) of Prypyat waters means neutral and slightly alkaline pH.

Oxygen content in the waters of the river was satisfactory: mi@uat of oxygen dissolved in the
water ranged from 6.05 mg,®dn? in June (3.5 kilometers below Pinsk city) to 13.5 mg @nt in
December (0.5 km east of Bolshie Dikovichi). Biological oxygen demand (BOD) in Prypyat river
waters ranged from 1.4 mg @ up to 3.64 mg @ dnt. The annual average indicator of BOD does
not exceed the standard. COD values ranged from 24.0.mgl@ in October (in the crossection

from Bolshie Dikovichi to Pinsk) to 46.4,@dnt in July (1.0 kilometers below Mazyr toln

In 2013 throughout the entire research area covering the section of the river there were reported
increased levels of ammonium ion. However, there was a slight decrease in annual average
concentrations in relation to the previous study period. The tighe content (0.60 mg N / djrwas
observed in July of 45.0 kilometers below Mazyr town.

Since 2012, the results of analyses show a rapid decrease in nitrite and phosphorus content in the river
below Pinsk city. Average concentrations of these nutriar2913 on all sections of the Pripyat river

were also within normal limits. The highest concentrations of nitrite (0.018 mg N)/ phosphate

(0.012 mg P / dM and general phosphorus (P 0.015 mg ?)dmas recorded in January at Pripyat
below Pinsk ciy.

The annual average oil content in sections of the Pripyat river (0B130 mg / drf) is almost in line
with the results of 2012, and the maximum concentration of component (0.048 mY) ivem
registered in March 46m below Mazyr town.

However, the Mkhavets river, running in the immediate vicinity of the Polish part of the E40, has
been classified in recent years as one of the 10 most polluted rivers in Belarus.

Analysis presented in the monograph showed that the evaluation of the quality of tree ofrdbe

Pripyat river basin based on the chemical indicator of water quality is generally similar to the
evaluation based on the criteria of the Water Framework Directive. However, it must be noted, that
classification of water quality by WFD is morepresentative, and with its help it is easier to identify

the main pollutants. For example, increased concentration of ammonia nitrogen in Pripyat river waters
is a problem and it is exactly by this component Pripyat on long section is classified dfl thass

WEFD.

Hydrobiological indicators

Evaluation of the quality of surface waters is made using bioindication methods, based on the research
of aquatic biocenoses structure and their individual components. In hydrobiological monitoring
system of allbiotic communities the taxonomic composition is determined, including indicator
species, as well as the number and biomass of dominant groups and common species of aquatic
organisms. Based on this data you determine R&hilk saprobity index owoodiwissbiotic index

(Tab. 33.

According to research data from 2013 phytoplankton community of the Pripyat river waters has a
large taxonomic (175 taxa, including diatom§3, chlorophyta 72, cyanobacterial9). During the
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summer, at the checkpoints thevere observed up to 73 taxa. The structure of communities here is
often of rheophile character and does not change over the years, which demonstrates optimum
environmental conditions in the river waters for the growth of phytoplankton. All indicatorstpoint

the greatest development of the phytoplankton community in the area of Mazyr town. High values in
number and biomass are caused by the rapid development of diatoms, chlorophyta and cyanobacteria.

Tab.33. Water qualityclassification according to hydrobiologic indicators

I Very clean <1.0 10
Il Clean 1.015 7-9
1] Moderately polluted 15225 5-6
v Contaminated 2.51:3.5 4
Vv Dirty 3.51-4.0 2-3
VI Very dirty >4.0 0-1

Analysis of samples taken at different times of the year, shows the nature of the restructuring of
phytoplankton during the year: in winter water is dominated by diatoms and periphyts, in summer at
the peakof growing season chlorophyta and cyanobacteria and to a lesser extent diatoms. In the
autumn, at the end of the growing season, water is dominated by cyanobacteria. Such variability of the
dominant groups testifies to the natural character of the oloseeasonal changes in the structure of
phytoplankton communities.

Values of PantlieBuck saprobity index measured at crossder river stations in 2013 fluctuated in a
narrow range from 1.89 (in the Bolshie Dikovichi) to 1.92 (in Dovliady), which correlspeith class
Il of water quality (moderately polluted).

Pripyat river zooplankton communities is represented by 45 species and forms. The greatest taxonomic
diversity (29 species and forms)and the largest amount of zooplankton and biomass was recorded at
the checkpoint 1 km below Mazyr town. The peak of zooplankton in this place is due to the
predominance of rotifers, among which dominated brachionus calyciflorus (50% of the number and
55% of the biomass), together with five other species of the gerttgdiras amounting to high value

of saprobity index. Low rates of growth of zooplankton were found at sections of Dikovichi and Pinsk.

In 2013 PantleBuck saprobity index throughout the controlled section of Pripyat river ranged from
1.49 at the Bolshie Ddwvichi (Il class of cleanliness) to 2.05 at Dovliady (lll class of cleanliness).

Fitoperiphyton community of the Pripyat river is represented by a smaller number of taxa (121)
compared to planktonic algae. Their diversity at the sections ranges frond48awra and without
significant changes along the entire course of the river. Periphyton of the Pripyat is characterized by
the presence of large number of diatom taxa and also chlorophyta and a few taxa of cyanobacteria. In
2013 saprobity index was wdbelow the level of the previous year and ranged from 1.57 (45 km
below Mazyr) to 1.88 (Dovliady), and thus represent a class Il of water quality (moderately polluted).

In 2013 the total taxonomic diversity of macrozoobenthos organisms was measuredclds and

forms, of which 30 belonged to the chironomidae and 15 to Odonata. In the bottom of the river there
were observed many organismsindicator species of water quality, included Ephemeroptera (13
species) and larvae of Trichoptera (11 speci@s). upper section of the river (from Bolshie Dikovichi

to Pinsk), controlled in the summer were characterized by high diversBg(génres and forms), and

high stable value of the biotic index (9), which corresponds to Il class of water cleanlinessomdi
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species here include 6 to 7 ephemeroptera species and from 2 to 5 trichoptera species.

On the crosssection below the waste discharge point of Pinsk, taxonomic diversity is limited to 17,
and biotic index- to 8. In the lower course of the river,ameMazyr, in the summer and autumn
diversity of species reaches-28 species and forms. In the bottom communities, there are many
indicator species of clean water, and biotic index is 9 (Il cleanliness class).

Taxonomic diversity of benthic communities ahe crosdorder crossection at Dovliady is 28
species and forms, and the value of the biotic index is equal to 9 (Il cleanliness class).

In general, in 2013 according to hydrobiological indicators the state of aquatic ecosystems of the
Pripyat river vaters at the crossection of Bolshie Dikovichi to Dovliady was stable and referred to
the class Hill (clean- moderately polluted).

Conclusions

In 2013, at all crossections, as in previous years, the waters of the Pripyat river were classified as
"relatively clean". At the same time, the Mukhavets river located in the immediate vicinity of the
Polish section of E40 has been classified as one of the 10 most polluted rivers in Belarus in the last
few years.

With regards to the planned revitalizationEf0 waterway, and the intensification of shipping on the
Pripyat, special attention should be paid to reduction of fish stocks reproduction efficiency observed
in recent years, which requires additional measures to be taken. This situation is caused by:

I degradation of spawning grounds (shallow overgrowing bushes and reeds, changes in water
guality) due to eutrophication of water bodies, changing their hydrological regime, reducing
mowing and grazing on floodplains;

9 a significant reduction in spawning graisof most fish phytophil species (including those
of economic value);

9 isolation of numerous oxbow lakes from the mainstream of Pripyat river as a result of works
aiming at straightening the river and resulting lack of oxygen, leading to a death of fry and
adult fish. In addition, in the summer due to the lack of connection with the river the food in
oxbow lakes is not utilised,;

9 growing pressure on commercial fish species as a result of recreational fishing.

Factors influencing wetlands area of Polesie Prygzkie

Natural ecosystems of wetlands are of Polesie Prypeckie, habitats and species are influenced by many
negative factors of natural and anthropogenic origin. Natural origin factors include climate change and
associated tendency to reduce the humiditthefenvironment. Climate change and lack of flooding

or prolonged flooding of floodplains during the growth season (summer rainfall flooding) cause acute
changes in the functioning of riparian ecosystem.

In particular, if before the ice started moving Rrypyat at the end of the first decade of March, at
present it starts at the end of the second decade of February. For example, at the section of Pripyat in
Prypyat National Park this process now takes place on average 16 days earlier than observed in the
years 195581965. Temperature threshold for early spawning of fish followed in the middle of the
second decade of April, now at the beginning of the second decade (5 days in advance); for late
spawning fish at the beginning of the first decade of May, nowthe middle of the third decade of

April (6 days earlier).
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More often there can be observed such phenomena as winter fla®ds result, most of the flood
water flows in winter (outside spawning season), which lowers the level of spring floodsngesulti

rapid runoff, and often there is no flooding of polders. This usually leads to the death of eggs and fry,
many spawning grounds is not used at all.

The negative impact of climate change in the Polesie is aggravated by the effects -etdbrge
anttropogenic transformation of the area. Significant changes in the hydrological regime of the Pripyat
river and its floodplain occurred as a result of embankment of the river and its tributaries, use of
polder lands for human activities, regulation of th@nflof the Pripyat river and its tributaries in
Ukraine. Construction of oil pipeline "Przyjazn" and a dirt road in the southern part of the floodplain
led to a decline in subsurface runoff of waters. This led to a reduction of floodplains, faster, often
forced runoff of snowmelt and flood waters to polders and in the redistribution of surface and
subsurface runoff waters. Large amounts of water began to flow into the river in shorter time, flooded
areas decreased. Usual times of flood occurrence haveethang

Among the factors of anthropogenic origin most significant threat to the wetlands is a violation of the
natural hydrological regime as result of drainage, which leads to the degradation of ecosystems and the
reduction of biodiversity, overgrowing ofarge part of the open natural swamps and meadows with
bushes and reeds; and the drying of natural wetlands due to peat extraction.

Conclusions

The negative impact of the drainage indicated by the reduction of natural biocenoses areas of
floodplains- floodplain meadows and marshes, lakes, oxbows, humid oak and alder forests, which are
a refuge for a large group of rare and endangered species of birds. The increase in the amount and
duration of spring floods in the space between the embankments aghadfeets the diversity and
abundance of birds and wetland meadow, leads to a lack of places for nesting, drenching nests,
destruction of eggs and chicks in the nests.

A significant threat to the wetland habitat is pollution caused by industry, agricalidreommunal
wastewaters. Pollution of water bodies and water courses is one of the most important factors affecting
aguatic animals. The main source of pollution of rivers and reservoirs is currently agriculture, to a
lesser extent urban and industriaéffluents. Inflow of nutrients and organic compounds leads to
eutrophication of water bodies and watercourses. Eutrophication in turn leads to increased overgrown
of reservoirs, trophic roads changes and restructuring of ichtiocenoses.

As a result of theamplemented analyses and assessments in relation to the Belarus section of
IWW E40 the following can be concluded:

1 the main factor in anthropogenic impacts on aquatic ecosystems will embankment and
straightening of rivers ando a lesser extentthe dredging of the waterway,

9 impact on changes in bird migration can be significantly reduced by appropriate mitigation
measures,

1 improvement in fish migration to wintering, spawning, feeding through the intensification of
work of locks,

1 there will be a possibility tatilise equipment usually used to maintain the waterway, to
improve the efficiency of natural reprodustiof fish- to provide free migration of fish on the
spawning grounds by deepening and widening ways to the spawning grounds in flood plains,
clearing the oxbows by connecting them with the main trough, etc.,

9 deposition of soil and creation of sand enttbaants on the channel banks due to dredging
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which will create favourable conditions for birds nesting,

9 sand and gravel excavated during dredging may be used in construction,

1 impacts on sensitive land amet expected to be irreversible provided that nespoents of the
EIA are met. There are potential positive impacts of construction projects on sensitive lands
and other components of the environment provided that the of the requirements of the EIA are
formulated and met during investment realisation,

1 provided that the crodsorder management and tasks of forecasting the quality of river water
is introduced, the negative impact caused by the revitalization of IWW E40 will be minimized.
Development of water transport through the revitalization of the wagercreates
opportunities for technical solutions of current problems in the polders of Pripyat and the
DnieperBug channel: drying connections with oxbow lakes; expansion of low value shrubs;
the restoration of the traditional use of nature, reduce skefifish kill,

91 revitalization of E40 waterway will not lead to problems of irrigation and use of used water. If
a comprehensive approach to natural environment on IWW E40 is implemented, it is possible
to observe favourable prospects for irrigation,

1 revitalization of E40 waterway will provide perspective of the active use of local raw
materials for bioenergy,

1 with regard to the issues of protection of monuments of the Belarusian part of the route E40
should pay particular attention to the sectioBist- Zhabinka, where there is located almost
half of archaeological sites and in the area of Pinsk, where a fourth of such monuments is
located, which also must be taken into account in the planning of the tourist route E40.

2.4.Ukrainian section of IWW E40

On the territory of Ukraine, a waterway on the Dnieper and Pripyat rivers has existed for a long time,
passes through the deepest sections of the Dnieper cascade reservoirs and the deepest part of the
Pripyat and the Dnieper riverbed. The Ukrainian pérthe IWW EA40 is outside protected natural

areas of Ukraine, in some sections it runs close to these areas.

In the northern part of thKyiv regionalong thePripyat River estuary sectiomearthe border with
Belarusthereis locatedChernobyl ExclusiorZone- an area of 2,600 knthat iscontaminated with
radionuclides and not habitabl@urrently there areworks underwayon establishing there radiative
ecologicalreservezone In order to protecPripyat waters@gainst radioactive contaminatiaiong ts

banksthere werereated embankments. The entire sumblywater fromthe contaminated arghas to
stand up in ponds and marshes before it falls into the river.

Ukraine's largest regional nature paltezhrichsky' with an area of 1,025 knis located between the
rivers Dnieper and Desna in Chernihiv region. Its part lies on the left bamyief Reservoir.
"Goloseyevski National Parkarea of 64.6 ki) is located on the right bank of the DniejRiver on
Kaniv Reservoir within the boundaries Kiv city. "TrakhtemiroV Regional Landscape Pa(k07
km?) is located on the right bank of tKaniv reservoir Kyiv andCherkasyregion.

Beloye Lake National Park (70.1 Kinis located on the left bank of théaniv reservoir Kyiv and
Cherkasyregion. Kamv Reserve in th&Cherkasyregion is located mainly on the right bank of the
reservoir Kremenchuk The reserve amounts to 2,093; including 10 ha of wateareacovers
Kremenchuk reservoir and 602 haf the island.

Nizhnesulsk National Park in the Poltava area of 18,635 ha includes the estuary part of the Sula river,
sunken by water of Kremehgk reservoir, as well as a wide marshy backwaters near the estuary
section of Swd Regional Landscape Park "Krenohuk Favni" (50.8 knf) is located on the right bank
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of the Dniprodzezhinsk reservoir in Poltava.

"Nizhnevorskla" Regional Landscape PafR32 knf) in Poltava was established in estuary of the
Vorsklariver, sunken by the waters of Dniprodziénsk reservoir. NationdPark "Velkyi Luh" with

an area of 168 kfin the Zaporizhia region includes the left bank of Kakhov reservoir, including
the Bolshie and Malye Kuchuguryislands.Low Dnieper National Park (802 kA is located in
Kherson region.

Zalukhossky Hydrological reserve in Volyn region covers an area of 839.4 ha, incl&diyatoyeand
Volansloye lakes, wetlands around lakes. Through the reserve water is discharged from Pripyat to
power the DniepeBug channel during low water levels. During high watvels through these
channels is drained water from the Pripyat river, they serve as part of the antiflood remedy for
Pripyat valley. They require regular cleaning.

Khortytsya Historical and Cultural National Reserve is located on the island sémie name and in
flood areas in the upper reaches of the Dnieper riverKakhov reservoir within the city of
Zaporizhia

As a result of the implemented analyses and assessments in relation to the tWksedtian of
IWW E40 the following can be concludte

9 restoration of shipping on the entire length of E40 waterway from Kherson to Gdansk will not
fundamentally alter the existing environmental conditions in the Ukrainian part of the route,
which parameters correspond to the requirements of internatiatedways, as defined in the
AGN agreement. Intensification of traffic should be taken into account, as well as necessary
modernization of hydrotechnical structures, marinas for boats and yachts. Improvement can be
even expected ecological state of IWW Bl its surrounding areas,

1 channels oBeloye Lakewatersystemwill provide water for DniepeBug channel and protect
Pripyat valley from flooding, as well as in periods of low water levels it will protect wetland
areas oZalukhovskyHydrologicalReserve;

9 other Ukrainian protected areas along the IWW E40 route are not on the waterway and there is
no direct impact of shipping on it;

1 Navigation does not affect pelagic fish which have adapted to passing vessels, and the
spawning grounds are off the teavay;

1 the greatest impact on the fish fauna have anduedging which lead to a reduction and
disappearance of a population of plankton and benthos, which in turn leads to a reduction of
fish resources;

9 in terms of protection of monuments specitiertion should be paid primarily to sections: in
Kyiv region (approx. 20% of all monuments) and Cherkasy, Dnipropetrovsk and Zaporizhia
regions (approx. 10% of monuments).

2.5The impact of the projecton water quality and aquatic organisms

The most importanbeneficial effects on aquatic organisms, which can be expéectbe course of
the project BO realization is restoration of hydbiological connection between the Bug and
Mukhavets river (existed in 1931B60); the connection between the riverbed amdwhter bodies
with optimal environment in the estuary of Mukhavets river.

It is assumedhat during the operation of4B waterway dredging devices will be regularly in
operation, which can be used to solve one of the biggest environmental prellemsstore the
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connection between drying oxbow lakes in the floodplains and riverbed in times of droughts.

It should be noted that this problem (drying oxbow lakes in the floodplains) is essential for the
reproduction of fish in streams and regers on the crrent route of BO. The problem has woesened

in recent years, especially in 202015, when during the critical dry seasons of spring and summer
industrial fish could not reach areas for spawning and fry could not return.

Based on our technical experimene have shown that this problem can be solved within the
framework of activities related to thecanstruction and operation ofi& waterway.

River vessels, as well as other motor vessels, will have a definite negative impact on the environment,
in particdar on chemical and physical parameters of the aquatic environment. However, in
comparison with other sources of water pollution i.e. discharges from residential areas and industrial
run-off from agricultural land and communication, the impact is lessfiignt.

A fourfold increase in freight traffic, the creation of accompanying infrastructure, the occurrence of
chronic problems of water quality, crelserder contacts between the catchment areas all together
create new challenges in the field of enviremtal protection.

The water quality in the catchment areas of the Pripyat and Mukhavets rivers results from natural and
anthropogenic (economic) factors.

The natural conditions for shaping the river waters are associated with wetlands and groundwater. It i
the marshes of Polesie that bring to the Pripyat and Mukhavets river basins an increased amount of
colored organic substances, considerable amounts of humic acids and metals such as iron. This leads
to a general deterioration of the quality of river watand they are of little use as a drinking water

supply.
In the absence of significant discharges of industrial waters in the catchment area among major

pollutants can be identified agricultural activities, in particular discharges from large animal farms
(Apacki anf others 2003).

Despite the fact that a number of indicators exceed the limits in the waters of rivers and the basins of
the Bug and Pripyat rivers, the state of most of the courses can be considered satisfactory in terms of
water quality. Howesr, there is a problem of very high concentrations of humic acids, heavy metals
and other impurities (chlorides, oils, nitrites, detergents, etc.). Therefore, there is a need for cross
border management and forecasting the quality of river waters. Thto lkelving these problems

could be:

1 Development, implementation and letegm reliable operation of the monitoring system of
crossborder (ecosystem, hydimological, hydrechemical) on BO waterway;

1 International agreements and harmonization of methadsparameters for determining the
state of ecosystems and water quality;

1 Regulation of discharges of polluting substances into natural waters, including commission
and construction of closed systems;

1 Development and implementation of measures to ljeitlude) the penetration of pollutants
into waters receivers in drainage systems, especially those that cause biological changes in the
regime of natural waters;

9 Accurate compliance with Polish, Ukrainian and Belarusian water laws (codes) and strategies,
concerning the areas of water protection and use of polders;

1 decrease, and in the future and prohibition of the use of poisonous chemicals and fertilizers on
eroded catchment areas;
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1 Increase in investments to modernize wastewater treatment plants inidgrove their
functioning and implementation of new, more efficient wastewater technologies (sewage,
storm sewer);

1 Compliance with environmental standards of operating water transport éaciliti the
catchment basins of4B waterway rivers.

The abovdisted tasks correspond to national standards to conduct environmental impact assessment.
Belarus possesses for this purpose qualified staff, a proven national system of environmental
monitoring. It should be emphasized that there is a need for tripleariogi of ecosystem, hydro
biological and hydrachemical.

When assessing the impact of(Eproject on water quality and aquatic ecosystems there should take
into account the current level of water use and discharges of polluting substances.

In the last fie years a tendency to reduce the number of wastewater discharges. Introduction of closed
water circuits significantly reduces the volume of discharge of industrial waters, resulting in lower
levels of pollution. However, the volume of wastewaters dis@thrgs major sources of pollution,
remains unchanged. Some pies impact of operating the4® is to increase the amount of water, its
turbulence intensity and the "dilution" of water, which is important for the fall of the risk of summer
fish deaths andther adverse hyd+biological events.

Conclusions

Provided that the implementation of crdswder management and tasks of forecasting the quality of
river water, the negative impact causley the revitalization of MDW EO will be minimized.
Development bwater transport througthe revitalization of the MDW &) provides opportunities for
technical solutions to current problems in the polder area of Pripyat and the EBugp&anal:
drying connections with oxbow lakes; expansion of low value shrubsestaration of the traditional
use of nature, reduction of the risk of fish kill.

2.6Changes in the level of noise, the risk of surface water pollution

As shown by direct observation, during the passage of cargo ships through a fairway, effects of shock
wavesand sound effects do not interfere visibly with living fauna and flora.

On the contrary, small and fast motor vessels which number at Pripyat river has increased over the
past 5 years more than tenfold, create a number of environmental problesimthdtbe solved with
the help of a administrative and preventive system.

Especially serious adverse effects bring small boats for fislsifayus glanis, Lota lotaand some

other animals. The different species of this group of flora and fauna areifistale 34. When

drafting programme of specific measures there should be laid down a detailed rules for the operation
of key sections.

Similarly, some ofie protected species of floraad. 21) are also sensitive to the wave impact. It is
expected thathe intensification of cargo shipping will lead to more organized movement of boats and
taking into account environmental requirements. The EIA studies for construction projects
recommended the designation of areas with limited (in time and in the faimeag) boats traffic. It
should be kept in mind that the areas of construction and operation ofdngireering facilities
provide favorable conditions for the spread of alien invasive species of fauna and flora. Invasive
species can have various negatimpacts, including complete displacement of the local community.
Some species of this group are listed indaBb
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On the banks of the DniepBug waterway and Bug river there are no indigenous population of wild
animals particularly sensitive to soyrsd this factor will not have a negative impact on coastal fauna.

Surface waters dE40 waterway are subject to a relatively high pressure from chemical contaminants.
The general list of pollutants in the Pripyat and Bug rivers there are traditionadignprexternal
sources": water discharged from municipal and industrial wastewater treatment plants; sewage from
storm water drainage; input of pollutants from agricultural fields.

Among the factors polluting the surface waters of the Belarusian Polesse tnansport is not
mentioned. However, the development of stationary and moving transport facilities will require
specialized hydrahemical control.

Development of an EIA is required prior to the construction of additional infrastructure on the
waterway, including- for the construction of permanent or seasonal tourist and recreation facilities
(beaches, marinas for boats, tourist complexes etc.).

Conclusions

The level of noise and vibrations aloBg0waterway requires adjustments, both now and in the future
- as the new sources of influence occur.

During the construction of technical equipment and operatid0fwaterway there should be taken
into account the sensitivity of protected species oaflond fauna on technogenic impacst.

Also during the construction of technical equipment and operati&d@ivaterway should the risk of
new outbreaks of invasive alien species of flora and fauna be taken into account.

Tab. 34. Selected protected and industrial species of native flora and fauna sensitive to the effects of noise and
waves along E40 waterway

1. Lake quillwort Red book of Belarusian Republic (edition III)
|l soytes |l acustri|lVcategory

2. European white water lily Red book of Belarusian Republic (edition IlI)
Nymphaja al ba Il category

3. Waterwheel plant Red book of Belarusian Republic (edition III)
Aldrovanda vesiculosa Il category

4, Water caltrop Red boolof Belarusian Republic (edition III)
Trapa natans Il category

5. Spiny water nymph Red book of Belarusian Republic (edition IlI)
Najas major Il category

6. Brittle naiad Red book of Belarusian Republic (edition IlI)
Caulinia minor Il category

7. Lessemwaterparsnip Red book of Belarusian Republic (edition IlI)
Berula erecta Il category

8. Characeae family (different species Sensitive regional species
Chara, sp.

9. Mare's eggdlostoc pruniforme Red book of Belarusian Republic (edition III)

lll category

10. Marimo Red book of Belarusian Republic (edition IlI)
Cladophora aegagropila Il category

11 Common barbel Red book of Belarusian Republic (edition IlI)
Barbus barbus Il category

12. Vimba bream Red book of Belarusian Republiedition IIl)
Vimba vimba Il category
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13. Common nase Red book of Belarusian Republic (edition IlI)
Chordrostoma nasus [l category

14. Burbot Industrial species
Lota lota

15. Wels catfish Industrial species
Silurus glanis

Tab. 35. Selected alien invasive species of fauna and flora, which sources of reproduction occur on the sandy
shore dumps, construction sites along the river, harbors along E40 waterway

1. Crayfish Displaces indigenous species
Orconectes limosus

2. Zebra mussel Reduces trophic levels
Dreissena polymorpha

3. American mink Displaces indigenous species
Mustela vison

4, Canada goldenrod Displaces indigenous species
Solidago canadensis

5. Boxelder maple Displaces indigenous species
Acer negundo

6. Cypress spurge Competes with indigenous species
Euphorbia cyparissias

7. Devil's beggarticks Displaces indigenous species
Bidens frondosa

8. Wild cucumber Displaces indigenous species
Echinocystis lobata

9. Small Balsam Displaces indigenous species
Impatiens parviflora

10. Cocklebur Displaces indigenous species
Xanthium albinum

11. Canadian Waterweed Displaces indigenous species
Elodea canadensis

When analysing the state of the natural environment and current naticl watercourses in Polesie

region, the revitalization of E40 waterway version of "Reconstruction of the fairway on the
BelarusiarP ol i sh stretch of the Bug river from the vi
and modernization of the exiisg DnieperBug fairway from to Brest region narowelskiego "should

initially be regarded as a useful one from the point of view of environmental protection.

Thus, according to preliminargstimates, revitalization of 40 waterway at the Belarusian section
should take place provided that scientific and practical recommendations are met afmbrdess
environmental monitoring of adverse impacts on the landscape and biodiversity, on land resources,
water and biological resources will be reduced to the mimnaalue of parameters.

Conclusion

During the construction of technicand operation facilities of 40 waterway, some changes in the
level of external noise, pollution of surface waters and certain other physical and biological
consequences will occur. iical and negative levels of physical and biological agents will be reduced
or minimized by specially developed recommendations.

2.7Volume of expenses for compensatory ecological activities
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Compensation expenditures are expenditures independent of the,drajieding all of the related
mitigation activities. They are not intended to enable the implementation of the project but to balance
negative investment impact on the environment.

Compensation expenditures are used as last resort and can be usedbsethee of alternative
solutions and if public interest is overwhelming. At the stage of the preliminary assessment of the
project of revitalization of the waterway, it is difficult to propose concrete compensatory measures.

In order to limit the impact afhe project on natural habitats there should be used minimizing actions
and solutions mainly in the field of:

9 reduction in the number of cur trees
T strengthening of embankments.

With respect to protected species of flatas proposed to transfasr redant endangered plants into
new habitats.

Measures aimed at mitigating tlpacts ofthe investment on the invertebrate fauna will rely
primarily on the transfer of treeshereinvertebrate®ccur.

To mitigate impact on fish there should be avoidedong others:

1 works inthe riverbed during spawning and fish migration season;
1 prolonged excessive disturbance of waters especially during the spawning season.

It proposed to limit the impact of construction works on amphibians and reptiles in the avegthr

9 appropriate organization of building site facilities, including the use of special protective
fencing;

9 transfer of amphibians and reptiles occurring within the investment construction site to other
temporary place,

9 appropriate organization of technglcal roads, including the use of fences.

In order to fully minimize the investment impact on birds during the implementation, specific types of
construction works (especially wood clearing) should be carried out outside the breeding seasons of
selected gecies of birds, and for some speciaesest boxes should besed. In the course of the
investment ornithological monitoring should introduced, primarily for nesting boxes.

For the protection of surface waters there should be avoided prolonged watdsadistuwith
suspension of slur water where possible, and the water should be discharged to the receivers after
pretreatment, and also proper procedures for use and maintenance of construction equipment should be
put in place.

Soils - In the course of consiction works, turf and fertile soil of the area covered by earthworks
should be treated appropriately and those parts of the construction site, where it could be damaged or
contaminated, its use for the rehabilitation of the site after construstionld be considered.
Farmland used temporarily for the purpose of construction works must be restored to its original state.
Sealing of the surfaces in squares parking spaces for machinery and transport equipment should be
ensured.

Air pollution in the construmon phase should be minimized by proper organization of the square and
the construction facilities, planning of access roads, the use of appropriate and efficient equipment and
constant supervision.

Acoustic climate Works that emit noise should prefelpbe carried out between 6.00 €8.00 pm,
and the hardware and material base as well as technological routes for the transport of materials should
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be placed at the appropriate distance from residential buildings. Moreover, in the course of work there
shauld be performed periodic monitoring of vibagoustic signals in appointed measuring points
agreed with the environmental authorities.

During construction there should be respected principles of waste prevention and minimization of their
quantity, as welbs their use or disposal.

These recommendations represent a contribution to minimizing the environmental impact of the
Project. In practice, an amount of compensation assumed is at the level of from 3.5% to 5% of the
investment total valié By adopting sch estimated value of the compensatory measures for the
Belarusian part of E40 International Waterway the figure will range from 2.14 min EUR to 4.13 min
EUR. For the Ukrainian part, the value of the compensatory measures will shape up at the level of
0.8 min EUR. In contrast, for the Polish part of E40, the total estimated value of the costs of
environmental compensation in the implementation of the assumed Objective 1 and Objective 2,
variant 3 the connection between the Vistula and Mukchavets amod@51@4 min EUR. The costs

to compensate for the possible negative impact of investments on the environment by individual
sections of an international E40 waterway are presented in thébve.

Tab. 36. Expenditures compensatingpssible adverse effects of the investment on the natural environment
divided into specific sections of the E40 IWW

Poland
1. Construction ofocks, dredging works,
construction of waterway that will meet the
requirements of class IV of international 9972.19 349.03
classification on the Lower and Middle Vistula:
Variant 1l - on the Gdansk Deblin section
2. Construction of Vistula Mukhavets naigation
channel that will meet the requirements of clasg
of international classification(:anriant HIDeblin - 1943 68.01
Brest
channel constructio 1825.92 63.91
locks constructiof 117.08 4.10
Total in Poland 13858.19 485.04
Belarus
Reconstruction of the existing_hydrotechnical 195 0.68
structures on the eastern section of the DBC ' )
H_ydrotechnical works in the fairway aiming of 5 0.18
higher vessel drafts up to 2,4m )
Construction of new water junctions on the Prip
river with locksthat will meet the requirements o) 19.00667.00 0.67-2.34
class IV of international classification
Construction o_f the nawgable section of IWW E 5 00-15.00 0.20.0 52
on the BelarusianPolish border
Modernization of water supply system of DBC,
including construction of Zhyrov Reservoir L7 0.41
Total in Belarus 60.20118.20 2.144.13

31 For the construction of the barrage in Siarzewo the Volume of expense®rfgrensatory ecological
acitivities has been calculated at level of 3,5% of all investment. Information based on ENERGA SA data
(2015).

95
Maritime Institute in Gdansklugi Targ 41/42, 8830 Gdansk
www.im.gda.pl



Restoration of Inland Waterway E40 Dniepéfistula: from Strategy to PlannirndPBU809/E40/FSR/Service/2

Ukraine

1. Complete reconstruction of Kyiv lock 2.23 0.08
2. Complete reconstruction of Kaniv lock 2.98 0.10
3. Complete reconstruction of Kremenchuk lock 3.05 0.11
4. Complete reconstruction of Dniprodzerzhinsk lo 3.02 0.11
5. Complete reconstruction of Zaporizhia dam 8.56 0.30
6. Complete reconstruction of Kakhov lock 3.07 0.11

Total in Ukraine 22.91 0.80

Source Own-elaboratiorof Maritime Institute in Gdansk

2.8Common conclusions for the entire IWW E40

9 Partial shift of cargo from railways and roads to the waterways will help to keep, protect and
improve the quality of the environment and human health by reducing overall emisdsiins
pollutants and noise,

1 The negative impact of noise during the hydrotechnical works can be reduced by choosing
appropriate work times,

1 It is expected that over time as shipping transjmaensifies chemical and other impacts on
soil will be reducediue to relieve in land transport in the region,

1 the risk of penetration of alien species to the environments where these species can threaten
indigenous species will be higher. To reduce this risk, regulations must be strictly followed,
f.ex. disposal oballast waters,

1 gradual weakening of river banks as a result of the intensification of the motor vessel traffic
cannotbe avoided, but it can be prevailed by technical means,

9 During the construction of technical and operation structures of E40 waterwaythiebe
changes in the level of external noise, pollution of surface waters and certain other
consequences of physical and biological nature. Critical levels and negative influences of
physical and biological agents will be minimized thanks to speciafveloped
recommendations,

1 Reduced fuel consumption for transport with the same amount of freight loads, lead to a more
rational use of natural resources, which can help reduce the anthropogenic impact on the
climate,

1 Changes to electromagnetic fields sadl by the construction of small hydropower plants,
construction and modernization of ports and their infrastructure will not constitute a threat to
the environment.

9 Eichhornia crassipesthesec al | ed. water hyacinth potises no t
killed at temperatures below 10ed4 and despit
does not have time to multiply excessively.
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1. TECHNI CAL AND NAVI GATI ONAL | SSUES
1. Technical and architectural reports from preliminary specification
1.1.General characteristics of IWW E40 along the sections in each country

1.1.1. Ukrainian section of IWW E40

The entire Ukrainian part of E40 waterway meets the conditions for V class waterway. Along the route
there are located nine inland river portKyiv, Cherkasy Kremenchuk, Dniprodzerzhinsk
Dnipropetrovsk, Zaporizhia, yopil, New Kakhivka and Kherson. The length of this section is
970km. The figurel9 presents the schematic description of traffic, the number of locks, navigation
characteristics and the distanbetween ports.

2
S
Q
o
[~
m ! - |y
= 123km 36k
£ |
o
[~ I
3 Dnieper |

-

S 3

Ty

O Q

. 132 o132 & . & 147 226 26 172 =
16 . 365 | 385 365 (365 30 | 365, 365 | 365

| I I I I

| | |

Navigation
characteristics

I I

| | | Minimum ground clearance under bridges (m
| | | Minimum draft (m)
| |

Number of
locks

Traffic intensity

total number of vessels
number of cargo ships

Fig. 19. Scheme of the Ukrainian part of international waterway E40
Source:Own elaboration of Maritime Institute in GdansRepartment of Economics and Law.

-Dnieper river

The Ukrainian part of the internationahterway E40 consists of two rivers: the Dnieper and Pripyat.
Dnieper river is the largest river in Ukraine and the third largest in Europe (after Volga River and
Danube River)Dnieper River has a length of 2201km, of which the first 485km (22% of thk tot
length of the Dnieper River) flows to the southvest of the Russian Federation in the region of
Smolensk. On the territory of the Republic of Belarus has a length of 516km (23% of the total length
of the Dnieper). Continue heading south flowing in\tenity of the town of Orsha. Running further
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south flows the city Bchitsa, located near the border with Ukraine, where the Dnieper reaches a width
of 200-300m. At high water on the floodplain the Dnieper can reach a width5oki@. On the
territory of the Ukraine section of the river Dnieper belonging to an international waterway E40
reaches a length of 1200km, acting in 55% of the total length of the TiverDnieper Basin covers
504000 knf, of which 289000 knf are within Ukraine (4% of its area). The basin occupies’4f

the territory of the Ukrainian state and?86f Ukrainian ethnic territory.

The Dnieper flows south through teentreof Ukraine and bisects its natural zoddsrest, forest

steppe, and stepfanterconnecting therand connecting them with the Black Sea. Of the {ssitied
principal areas of Ukraine, only Galici#/estern Volyn, and Transcarpathia lie beyond the basin of
the Dnieper. Travel is easy from the Dnieper Basin to basins northwedi dfiét Vistula Rivey the

Neman River, and the Daugava Ri¥dvut difficult to other basins, such as the basins of the Dnister
River, the Boh River, the Volga River, and the Don River. Easy communications between the Dnieper
River, the Pipyat River, and the BuRiver by meansf the Vistula facilitated the expansion of
Poland into Ukraine. The Dnieper's role as a unifying force and gateway to the sea was, however,
weakened by a 70 km stretch of rapids in the steppe belt. In spite of this obstacle, the Dnieper was the
main axisof the first Ukrainian stafe Kyivian Rus'. The nucleus of a second étdtee Zapoizhian

Sichd arose on the Dnieper. The river is the artery of Ukraine, its main highway, and its source of
hydroelectric power.

The river can be divided into three sectioiime upper Dnieper from the source to Kyiv (1,333 km, of
which 255 km are within Ukraine); the middle, from Kyiv to Zaporizhia (536 km), and the lower, from
Zaporizhia to the sea (331 km).

From Kyiv to Dnepropetrovskhe Dnieper flows along the boundaryweén the Dnieper Upland and

the Dnieper Lowland. The river valley is asymmetrical here: the right bank risesitb500M above

the river, is deeply dissected by valleys and gullies, and is covered with forest. Kyiv lies in these
O0Dni eper Mo uMkytv,an thre Kaniy Hil eid lacated the grave of Taras Shevchenko. The
left bank of the river is low, sandy, and often covered by pine forest. It rises towards the east in broad
terraces. The river valley is wide6i 10 km, and at Pereiask¢hmelnytskyi aand Cherkasy, 15.8

kmd while the river is 2001,200 m wide. Below Cherkasy the Dnieper splits into sidestreams and
creates islands. Its depth varies frequently, from 1.5 to 12 m. The tributaries that empty into the middle
Dnieper are smaller than those lire tupper Dnieper and carry much less water. The tributaries on the
right sidé the Stuhna River (68 km), the Ros River (346 km), and the Tiasmyn River (184 km)
flow in short, narrow beds carved in granite. The tributaries on the left originate usualtyGeniral

Upland and cross the whole Dnieper Lowland. They are longer and wider, with low banks and
terraces. The rivers are the Trubizh River (113 km), the Supii River (130 km), the Sula River (310
km), the Psol River (692 km), the Vorskla River (425 kamyd the Samara River (311 km). They do

not greatly increase the water volume of the Dnieper.

The slope of the Dnieper between Kyiv and the mouth of the Tiasmyn River is veryygéihe/km.

It becomes steeper where the Dnieper enters the Ukrainian Gngstthield. The river dissects the
massif for 90 km betweeBnepropetrovskand Zaporizhia. Originally it flowed through a narrow,
deep (100 m)chiselledvalley and formed a typical granite landscape. The riverbed narrowed here to
3001800 m, and at the Nage of Kichkas near Zaporizhia it contracted to 175 m. Here the renowned
Dnieper Rapids rested on a firm, granite foundation. There were 9 rapids and 60 small barriers. The
slope of the river reached 50 cm/km, and the current sometimes attained § wél6ait/sec. When a

dam was built on the Dnieper above Zaporizhia in 1932 (see Dnieper Hydroelectric Station), the rapids
were submerged under Dnieper Reservoir, and the landscape changed completely.

98
Maritime Institute in Gdansklugi Targ 41/42, 8830 Gdansk
www.im.gda.pl



Restoration of Inland Waterway E40 Dniepéfistula: from Strategy to PlanningPBU809/E40/FSR/Service/2

Below Zaporizhia the Dnieper enters the steppe bedt,dily (300400 mm of rainfall) Black Sea
Lowland. Near Kichkas the Dnieper split into two branches, whittircleda large, steep, granite
islandi Khortytsya Islandi on which the Zaporozhian Sich once stood. The valley here was 4 km
wide. Farther on thealley widened to 20 km before the Kakhivka Reservoir was built, and the river
divided into many branches as it flowed through the muddy flatland, which became flooded in the
spring and during heavy summer rains. This floodplain was covered by isladdsidfious forests,

wet meadows, lakes, and swamps, which were overgrown with reeds and bulrushes. The largest
floodplainsi the Velykyi Luh (20 km wide by 60 km long) stretched from the Dnieper to its left

bank tributary the Konka River and were separdtem the broad Bazavluk River floodplains by a
narrow stretch of floodplains near Nykopil. Then the Dnieper again became narrow (floodpliam 3

wide, whereas it is 10 km wide at the Dnieper's mouth). Both banks were high down to Kakhivka, and
then theleft bank became low. The Dnieper Valley above Kakhivka changed after a second large dam
was constructed on the Dnieper near Kakhivka, and the large Kakhivka Reservoir (221 58akm
created. It inundated all the floodplains.

The final stretch of the Daper begins below Kakhivka, 106 km above the Dnieper Estuary. Here the
water flows on thick (up to 70 m) alluvial deposits, which resulted from the depression of the coastal
strip of the Black Sea Lowland in the Quaternary period. This depression ateahedinundation of

the Dnieper's mouth (and the mouths of other rivers) and the formation of lagoons and marshy
floodplains along the coast. From Kherson (32 km from the estuary) onward the Dnieper splits into
branches and forms a large delta (356)knith numerous islands and lakes. Tthirds of the delta is
floodplain, and on¢hird is water. The Dnieper empties into the Dniepeh Estuary through several
shallow mouths, the main ones being Zburiv, Kizylmyk, and Bokach or Rvach. The dredging of the
Bokach mouth has made Kherson accessible to sea vessels. The tributaries of the lower Dnieper are
small steppe rivers: the Konka River (140 km), Bazavluk River (150 km), Bilozerka River (88 km),
and the larger Inhulets River (550 km). The slope of the I@veeper is 45 mm/km. The current's
velocity depends on the slope and water level. At the rapids the current reached 5 m/s and more, while
it is almost unnoticeable in the low Dnieper. The upper and middle Dnieper has a velocity of about 1.5
m/s.*

- Dnieper cascade

The construction of the Dnieper Cascadehgfiroelectricpower gations and reservoirs from the

mouth of thePripyat River to the town of Kakhivka (the Kyiv Reservoir, the Kaniv Reservoir, the
Kremenchuk Reservoir, th®niprodzerzhinskResevoir, the Kakhivka Reservoir, and Dnieper
Reservoir) has led to great changes in the riverbed. The natural riverbed has been preserved only along
short sections of the Dnieper: above the mouth of thpy&r above Kyiv, below Kaniv and
Dniprodzerzhinskand below Kakhivka.

According to the report drawn up after the inspection of the locks on the Dnieper river, technical
condition of a large number of locks was evaluated as "unfit for normalTsg"applies primarily to

estuary section of the Pripyatdathe upper sections of all reservoirs of the Dni€psscade. In order

to ensure sustainable and safe use of Dnieper locks, a total investment and operating costs in 2016
should amount to 7.6 min USD, and replacement capital expenditures over the exgxiafisy should

amount to estimated 27.2 min USD. Further delay in restoring the proper technical condition of the
locks of the Dnieper river can lead to emergency stop in their operations and, consequently, creating
obstacle to navigation on a large

2Vv.Kubi j oTeslid Dnieper river Encyclopedia of Ukraine 2012.
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part of E40 waterway. There is also a need to build a cargo port for handling vessels of various
deadweight on the Pripyat River and igv Reservoir.

Dnieper Cascade consists of a system of 6 dams with bays and hydroelectristptiomsattached to
them. These are:

1 Kyiv Hydroelectric PoweStation(Vyshgorod dam,Kyiv Reservaoir),

1 Kaniv Hydroelectric Power PlarfKanivdam,Kaniv Reservoir),

1 KremenchukHdydroelectric PoweBtation(Kremenchuldam,KremenchukReservoir),

1

Dniprodzerzhinskydroelectric PowetationDniprodzerzhinskdam, Dniprodzerzhinsk
Reservoir),

1 Dnieper Hydroelectric Powetation(Zaporizhiadam, Dnieper oZaporizhiaReservoir),
1 Kakhov Hydroelectric Powestation(NovayaKakhiv dam, Ké&hiv Reservoir).

The biggest ofhem is the Dniepddydroelectric PoweStation

The total area of water reservoirs created by
water supply 4 3. 8 k mj

Adjusting the river by a cascade of Dnieper reservoirs, built for energy, shipyatgy, supply and
irrigation purpose, have a significant impact on the water of Dnieper and conditions for navigation on
it. Some parameters of reservoirs are given in the table below.

Tab.37. Parameters of Dniep&ascadeeservoirs

. . Kreme Dnipr(_)d .
Kyiv | Kaniv nchuk zerihlns Dnieper| Kachov
1. | Year of built 1965 | 1974 | 1961 | 1964 11%:’;21 1956
2. | Catchment area km? 239 336 383 424 463 482
3. | Longterm average flow m¥/s | 1050 | 1390 | 1510 | 1520 | 1590 | 1650
4. | Longterm average outflow km?® 331 439 47.6 479 50.1 520
5. | Ordinates of the dam NPP m 1030 915 810 64.0 514 16.0
- The level of the dead volume m 1015 910 | 7575 | 630 49.0 140
6. | The volume of the reservoir for the NPP | km? 3.73 2.62 1352 245 3.03 182
7. | Adjustable working volume km?® 117 0.33 9.00 0.52 0.72 6.80
8. | Thewater level aNPP km? 922 675 2250 567 298 2150
9. | The length of the reservoir along the river | km 110 123 149 114 1297 230
10. | The nature of regulation seasong Weekly annual Weekly Weekl_y annual
and daily and dailyand daily
11.| High outflow regulation nie nie tak nie nie tak
Source:Pa &t wowa Agencja Zasob-w Wodnych Ukrainly, Pa Es |

B a d a wbripsodipfovodgosp

On the Dnieper part of the international waterway E40, eash & equipped with navigatidock,
exceptZaporizhiadam, which is equipped with 2 locks3-chamber and single chamber.

Technical conditia of this seven navigation locks at the dams of the Camiepservoirs is bad due to
their long period of use. All of tchem need general renovation.

The Ministry of Infrastructure of Ukraine planned to finance the Dnieper locks reconstruction from the
budget funds with EU funds suport in the amount of 105 mirHUAbout 366 min EUR). The
decision was made after the publication of the American engineers who have completed technical
inspecion of five Dnieper lockKyiv lock, Kremenchuklock, Dneprodzerzinsk lock, Zaporizhia

lock and New Ké&hivka lock). Theynoted the poor state of locks and urgent need of reconstruction.
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Currently the Ministry of Infrastructure together with international financial institutions and partners
develope and action plan for loterm locks reconstruction prograth.

The scheme beloypresents the technical conditio of the Dnieper locks in the opinion of the USACE
expert group.
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Fig. 20. Technical condition of the Dnieper locks in the opinion of the USACE expert goup
Source:Ministry of Infrastructure of Ukraine: mtu.ua/news/27422.html
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Due to the limited internavigational period and the inability to perform substantial amounts of
reconstruction in a single season, the required capital investments are planned to be atlo&ated f
years.

The table below shows theste of bringing thé&nieperlocksto good and safe operating conditions.

Tab.38 The costs of Dnieper cascade locks repair.

1 2 3 4 5

1 Kyiv lock 63 480 18 380 17 820 6 680 9 600 11 000
2 Kaniv lock 84 750 6 800 10 850 18 600 29 000 19 500
3 Kremenchulock 86 770 15 320 20 000 25400 12 950 13 100
4 D”'proldozéﬁ”hyns" 86120 | 8520 | 25000 | 21050 | 17450 | 14100
5 Zaporizhiadam 243870 | 616 701 52 100 54 350 42 600 33500
6 Kachov lock 87 410 10110 20 250 15 450 26 300 15 300

Total: | 652400 | 120800 | 146020 | 141530 | 137900 | 106 150

Source:Pa &t wowa Agencja Zasob-w Wodnych Ukrainly, Pa &Es |

B a d a wbrnipsodipfovodgosp
-Section of E40 waterway on the Upper Dnieper

In order to ensure efficient transport of goods from the river ports and seaports of Uér#iee
Republic of Belarus and back, a construction of cargo handling port is planned in the vicinity of Niznij
Zary village (Belarus, 22 km up the Dnieper River from the mouth of the Pripyat river). The port could

% Ministry of Infrastructure of Ukraine: mtu.usws/27422.html
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accept vessels with maximum draft of tgp3.0 m, and smaller feeder vessels would transport the
cargo further transhipment.

The given section of the waterway at almost its entire length runs along a sunken riverbed of the
Dnieper, and only in the area of the Pripyat river mouth to Dnieper W&s made Rossoch correction
at the length of 1.6 km.

The section of the waterway in the Upper Dnieper River from the mouth the Pripyat up to Niznij Zary
village is situated within the area of water accumulation of the Kyiv Reservoir. Physical pro¢esses a
the bottom in this area are similar to those in riverbeds. A characteristic feature of this section and
Pripyat river as well is a steady flow of suspensions and movement of sandy bed material, resulting in
the formation of peninsulas and islands alohg tiver, followed by sanding of fairways. It is
characteristic that fairways are each year sanded in the same places. This process is particularly
intense during the spring floods.

According to the letter of the State Waterways Enterprise "Ukrvodputti.da®30.2015 No. 628 /

41 annual dredging work are necessary in the six most sended places of the Upper Dnieper. The
annual volume of dredging material in the Ukrainian part of the waterway in the Upper Dnieper River
are presented in tabl3®.

Tab.39. The annual volume of dredging works in the sectimiithe Upper Dnieper

1. Lower Zary 4th 964.6 40
2. Upper Limanowski 9625 150
3. Limanowski 1st 9612 50
4. Teremtsy 1st 9544 90
5. Teremtsy 4th 9485 70
6. Rossokha rectification 9447 80

Total dredging works: 480

Source:PaEst wowa Agencja Zasob-w Wodnych Ukrainy, Pa Es 1

B a d a wbnipsodipfovodgosp
-Section of E40 waterway orihe Kyiv Reservoir

The Kiev Reservoir is the first in a cascade of the Dnieper reservoirs, it takes in the entire unregulated
water inflow from the upper part of the Dnieper basin (including the Pripyat river). In the reservoirs
settles the majority of debris, so the pace of send accumulation of Kyiv Reservoir is higher than in
case of other reservoirs. Also sand accumulation on the fairway is more intense than on other sections
of the Dnieper river. However, the sediments amodied mainly in the shallows on both sides of the

river. T riverbed is regularly washed by unregulated waters of spring floods. There can be observed a
processes of shore abrasion of the reservoir and bottom sediment movement.

The Kiev Reservoir coversiaarea of 922 ki with water capacity of 3.73 Kinan average depth of
4.0 m. Retention of the reservoir is seasonal, flow control is carried out during the spring floods.

The usual level of water damming of the Kyiv Reservoir is 103.00 meters abovevséathe
minimum level for shipping is 102,00 m. Guaranteed depth of the fairway with minimal navigation
requirements is 265 cm, width 80 m, radii of curvature of the fairway 800 m. Waterway length at the
mouth of the Kiev Reservoir from Pripyat to therdaf the Kiev Hydroelectric Power is 66.5 km.

At the Kiev Reservoir there are indicated four most sanded sections of the waterway. The annual size
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of the dredging material at the section of Kiev Resierare presented in the tallé.

Tab.40. The annual volume of dredging works in the sectiofithie Kyiv Reservoir

1. Area of buoy no 51 9405 15
2. Area of buoy no 40 9282 8
3. Area of buoys no 17 and 20 9111 30
4. Area of buoys no 15 and 18 9100 15
Total dredging works: 68

Source:Pa Est wowa Agencja Zasob-w Wodnych Ukrainy,

B a d a wbrnipsodipfovodgosp

-Section of E40 waterway on th&aniv Reservoir

Pa Es 1

The Kanev Reservoir was built in 1974 as the last one of the cascade reservoirs of the Dnieper river.

The area of the reservoir covers 591°knith capacity of 2.50 km an average depth of 3.9 m.
Reservoir retention has daily and weekly character. Regul&t intended to cover peak loads in the

power system.

The upper part of the reservoir within the boundaries of Kiev city possesses river characteristic. At this

location flows into the Dnieper one of its largest tributaries, Desna, which introduagg adtume
of debris into the Dnieperup to 2 million ni per year of sediments. Sanded fairways occur mostly at

this sections.

Middle and lower part of the reservoir are deeper, but mostly within the limits of the flooded riverbed
of the Dnieper. On th&ft bank there are extensive shallow areas. In addition, apart from extensive

sediment shifts there is also wave abrasion of the shores.

The usual level of water damming of Kanev Reservoir is 91.50 m. Guaranteed depth of the fairway is
365 cm, width 80 nradii of curvature of the fairway 800 m. The length of the waterway on the Kanev

reservoir from the Kiev dam to Kanev dam is 150 km.

At the Kanev Reservoir there are indicated six most sanded sections of the waterway. The annual size

of the dredging matel at the section of Kanev Reservoir are presentéukitable 41.

Tab.41 The annual volume of dredging works in the sectifrthe Kaniv Reservoir

1. Vyshgorodsky 1st 8684 50
2. Nebishovsky 8603 80
3. Lower Darnytskiy 8465 30
4, Osokoryanka 1st 8430 15
5. Area ob. Buoys no 81 and 83 815,2 10
6. Area of buoy no 36 778,1 10

Total dredging works: 195

Source:Pa Est wowa Agencja Zasob-w Wodnych Ukrainy,

B a d a wbrnipsodipfovodgosp

-Section of E40 waterway on th&remenchuk Reservoir

Kremenchuk Reservoir was built in 1961 and is the second largest (after KRksewoir) of the
reservoirs of the Dnieper cascade. The area of the reservoir covers 22&ftkmater capacity of

Pa Es 1

13.52 kni and average depth of 6.0 m. Retention of the reservoir is of annual character, it is designed
to control spring flooding and ¢hcreation of water reserves during summer low water levels.
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Due to the depth of the riverbed and the river valley, shallows, the nature of currents and waving, the
reservoir is divided into three sections: the upper, middle and lower section.

In the upper section from Kanev to Cherkassy currents posegvakeharacteristics. The water flow

takes place through the flooded riverbed, there is a usual sediment shift from existing peninsulas and
islands. At this section can be found the highesbber of sanded fairways.

Middle and lower sections of the reservoir are a-ddee with greater depths and width. Speed of

currents here is low, dominates by the impact of the waves on the shores and shallows, lifting the
suspension and bottom sedimshift. Abrasion of the embankments is intense.

A characteristic feature of Kremenchuk Reservoir is the largest adjustable height of all Dnieper
reservoirs; difference exceeds 5 m. Draining of the reservoir starts in late autumn and reaches its

minimum atthe end of winter or in March. During the summer fluctuations do not exceed 2 m.

The usual level of water damming of Kremenchuk Reservoir is 81.00 m above sea level, the minimum

level for shipping is 79.00m. Guaranteed depth of the fairway with minima&atén requirements is

365 cm, width 80 m, radii of curvature water 800 m. The length of the waterway on Kremenchuk

Reservoir is 171 km.

At the Kremenchuk Reservoir there are indicated 16 most sanded sections of the waterway. The

annual size of the dredgg material at the section of Kremenchuk Reservoir are qexsén thetable

42.

Tab.42 The annual volume of dredging works in the sectimfithie KremenchukReservoir

1. Lower approaching channel #fanivdam 7265 20
2. Lower Shevchenko 7164 110
3. Pekary 7150 50
4, Shevchenko Lower 7113 40
5. Prokhorovsky 3rd 7090 70
6. Kreschatikskoy 1st 7057 60
7. Kreschatikskoy 2nd 7025 100
8. Bubnovsky 1st 7000 60
9. Bubnovsky 2nd 6992 70
10. | Tubiletsky 6930 20
11. | Upper Stanovoi 6905 40
12. Lower Stanovoi 6890 80
13. | Olshansky 6859 40
14. | Sokirnyansky 6843 100
15. | Lower Sokirnyansky 68038 90
16. | Area of buoy no 66 6755 20
Total dredging works: 970

Source:Pa &t wowa Agencja Zasob-w Wodnych Ukrainly,

B a d a wbnipsodipfovodgosp

-Section of E40 waterway on the Dneprodzerzhynsk Reservoir

Dniprodzerzhinsk Reservoir was built in 1964. The area of the reservoir &b/etent with water

Pa Es 1

capacity of 2.46 krhand average depth of 4.3 m. Retention of the reservoir is a weekly and daily,

regulation has to cover peak loads in the power system.
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Processes taking place in riverbed of the upper part of the reservoir from Kherkataom to the
Derijewka village are of lakéver character, with an intense movement of sediments from sandbanks,
peninsulas and islands. Here are located the main sand sediments in the fairway.

Middle and lower part of the reservoir from DerijewkiRaiprodzerzhinsk dam are of lake character

with greater depths and width. Speed of currents here is low, dominates impact of the waves on the
shores and shallows, lifting the suspension and bottom sediments. Abrasion of the embankments is
intense.

The usuhlevel of water damming of Dniprodzerzhinsk Reservoir is 64.00 m above sea level, the
minimum level requirements for shipping 63.80 m. Guaranteed depth of the fairway with minimal
navigation is 365 cm, width 80 m, radii of curvature of the fairway 800ha.length of the waterway

at the Dniprodzerzhinsk Reservoir is 122 km.

At the Dniprodzerzhinsk Reservoir there are indicated nine most sanded sections of the waterway. The
annual size of the dredging material at the section of Dniprodzerzhinsk Resesvoiesented in the
table 43.

Tab.43. The annual volume of dredging works in the sectimithe DneprodzerzhynsReservoir

1. Lower approaching channel éfremenchukdam 5553 20
2. Area of buoy no 120 5504 40
3. Verbotsky 4th 5456 35
4, Verbotsky 5th 5444 40
5. Kagamlitsky 5402 40
6. Kovalevsky 1st 5394 80
7. Kovalevsky 3rd 5369 15
8. Demurovsky 2nd 5325 90
9. Area of bouys no 62, 63 and 65 524.4-526.0 50

Total dredging works: 410

Source:Pa &t wowa Agencja Zasob-w Wodnych Ukrainly, Pa s |

B a d a wbnipsodipfovodgosp
-Section of E40 waterway on the Dnieper Reservoir

Dnieper Reservoir was built as thest in a cascade of the Dnieper reservoirs, filled for the first time
in 1932. The reservoir flooded 13 river treshholds and about 30 rock unilateral narrowings of riverbed.
The reservoir suffered twice a catastrophic water discharge on 18 August i98éptember 1943.

Dnieper Reservoir area covers 298°kmith water capacity of 3.03 khand average depth of 10.2 m.
Retention of the reservoir is a weekly and daily, regulation has to cover peak loads in the power
system.

The lower part of the reservdielow the city of Dnepropetrovsk to Zaporozhye sity is deep water,
maximum depth of 62.0 m. Above Dnepropetrovsk, to Dniprodzerzhinsk dam the nature of the flow is
close to the river, with significant speeds currents, sediment movement and the creatiailef
sediment forms at the bottom. Tributaries of other rivers bring a small amount of debris because of the
presence of estuarine bays. The main deposits come from sediment shifts and abrasion of the
embankments as well as from the discharge of inélistastewater.

The usual level of water damming of Dnieper Reservoir is 51.40 m. Guaranteed depth of the fairway
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at is 365 cm, width 80 m, radii of curvature of the fairway 800 m. The length of the waterway at the

Dnieper Reservoir is 128 km.

At the Dnier Reservoir there are indicated seven most sanded sections of the waterway. The annual
size of the dredging material at the section of Dnieper Reisame presented in the taby.

In order to improve shipping safety within the area of Dniprodzerztgasé, 30 thous. frof rock

material should be dredged.

Tab.44. The annual volume of dredging works in the sectinfithe Dnieper Reservoir

|

1. Lower approaching channel &fneprodzerzhynsk dam 4330 10
2. Dneprodzerzhynsk Gate 42638 6
3. Gruzsky 1st 4160 50
4, Gruzskie Gate 4117 45
5. Taromskie Gate 4098 40
6. Sukhachevskoye 407.7 40
7. Novokaydaksky 3958 5
Total dredging works: 196
Source:Pa Est wowa Agencja Zasob-w Wodnych Ukrainy,

B a d a wbrnipsodipfovodgosp

-Section of E40 waterway on the Kachov Reservoir

Kakhov reservoir is the largest in the cascade of the Dnieper reservoirs. Carsiotigtakhov water

junction was completed and the reservoir filled in 1956.

Pa Es |

The area of the reservoir covers 2,150 kvith water capacity of 18.2 kimnd average depth of 8.5
m. Retention of the reservoir is of annual character, regulation has to cover low water levels in

summer.

Processes taking place

n

river bed

of

t he

upper

village are of lakeiver character, with an intense movement of sediments from sandbanks, peninsulas
and islands. Here are located the main sand sediments in the fairway.

Central part of the Kakhov Reservoi
floodplains, the former Great Cossack Meadows. This area is of lake character with large widths (up to

25 km). Speed of currents runoff are small, outweighs the impact of waves on the shores and shallows
on turbidity and sediment transport. Abrasion of the embantaiig intense.

r

wa s

ocat e

The lower part of the reservoir is deep, with widths-@fldn. Coastline is welldeveloped, the banks
are steep, often rocky. The abundance of large bays in the mouth of the ravines and small rivers.

At the Kakhov Reservoir there are iogted four most sanded sections of the waterway. The annual
size of the dredging material at the section of Kakhov Reservoir are presentethheti4s.

Tab.45. The annual volume of dredging works in the sectiofrithe KachovReservoir
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1. Area of bouys no 128 and 165 3000 30
2. Are of bouy no 141 2850 20
3. Are of bouy no 108 2833 20
4. Are of bouy no 135 2805 60
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Total dredging works:

130

Source:Pa &t wowa Agencja Zasob-w Wodnych

B a d a wbripsodipfovodgosp

-Section of E40 waterway on the Lower Dnieper

Ukrainly,

Lower Dnieper (below the Kakhov dam) has a natural riverbed. Hydrological proogskegiver in
this section are highly modified by the cascade of the Dnieper reservoirs, energy requirements of
Kakhov dam and by the environmental conditions of the Lower Dnieper. This stretch of river is

influenced by the changes of water levels causetlimani wind on Dnieper and Bohu wind in the

Pa Es 1

Black Seai if there are no adequate release of water from hydroelectric power plant, it can lead to
high salinity of the Lower Dnieper. In accordance with the performance standards during low water
levels, he sanitary flow should not be lower than 500/s) and during fish spawning1500 nf /s.
Water quality in the Lower Dnieper also affects the consumption of water for Ingulecki Irrigation
System that takes water from the Dnieper River upstream theeireftihe Ingulec river.

At the Lower Dnieper there are indicated two most sanded sections of the waterway. The annual size

of the dredging material at the section of Lower Dnieper are preseriteztable 46.

Tab.46. The annualolume of dredging works in the sectiasfsthe LowerDnieper

1. | Lower approaching channel of Kachov dam 920 20
2. | Lvov 75.7 30
Total dredging works: 50

Source:Pa Est wowa Agencja Zasob-w Wodnych Ukrainy,

B a d a wbnipsodipfovodgosp

-Pripyat river

Pripya River is the major righbank tributary of the Dnieper River. It is 761 km long (the se€ond

Pa Es |

longest tributary of th®nieper, next to the Desna River) and drains a basin area of 121,000 sq km
(the largest in the Dnieper watershed). Most of it passes through Ukrainian ethnographic territory and
its borderland in Belarus. Its upper reaches (185 km) and lower reaches)(88 Wwell as 5% of its

basin are in Ukraine (nearly #bis in Ukrainian ethnographic territory). The river flows slowly,

meandering through wide floodplains, frequently breaking into and rejoining branches. In its upper
course it is 3040 m wide, in themiddle, 200250 m wide, and in the lower, 20800 m wide. The
large homogeneous floodplain of the river consists of oxbows, marshes, bush, and coppice. The river
freezes in mieDecember and thaws in late March. Its average annual discharge kerif 468% of its

flow coming in the spring. Spring floods last well into the summer.

PripyatRi ver 6s princi pal tributari

e s

ncl ude

Stoklod River, the Stiha River, the $t River, the Ubort River, the Uzh RivdPolsie), the
Vyzhevka River, the Turia River, and the Zholon River, and (left bank) the Lan RiverinhdRi¥er,
the Ptich River, the Sluch River, and the Yaselda River. The Prypiat is connected to the Vistula River

by the DniepeBug Canal. It is usé for shipping, log rafting, and water supply. The river contains a

(right

wide variety of fish (pike, carp, perch, catfish, bream, and others). The main centers along the river
include Pnsk, Petrykv, Mozyr, and Chrnobyl3*

#V.Kubi j oTeslid Dnieper river Encyclopedia of Ukraine 2012.
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The Pripyat River in the upper sectiiows through the Ukrainian area of Volyn and Rivne regions,

in the middle section through the territory of Brest and Gomel regions in Belarus, in the lower
sections- the Kyiv region in Ukraine.Source of Pripyat is located Bm from the Gorokhovische
village in the Lubomelarea (Volyn region) at a height of 173 m above the Baltic Sea. In the upper
section,the river flows to the northeast, on the midséetionthrough theregion of Pinsk turns east.

In the lowersectionsfrom Mozyr to the mouth of the rivethe course is directed towards the east. The
river flows into the Dnieper (Kyiv Reservoir) on the right side at a distance of 970 km from the mouth.
The estuary of the river was flooded by the waters of the Kyiv Reservoir and igll@faken east of
Chernobyl. The height of thever mouth corresponds to the normal level of damnohghe Kyiv
Reservoir- 103.0 m.

The total length of the river according to modern measurements is 775 km, of which in Ukraine its
lengthamounts to 274 kmgn the territory of Belarus to 488 km on the border of Belarus and Ukraine
13 km. The hydrographic length of the river (from the most distant source of the river from the river
mouth at Horyn) is 1073 km. The catchment area of the river is 121 thoYysfkahich the Ukraine
accounts for 70.1 thous. knBelarus 50.9 thous. Kmin terms of catchment area and conductivity,
Pripyat river is the largest tributary of the Dnieper river. According to the classification of the Water
Code of Ukraine, Pripyat bahgs to a large rivers class.

According to the dcument of the State Compawjaterways "Ukrvodput" dated 03.30.2015 No- 02
08 / 41 is required to deepen ttieer Pripyat on 13 shallows. The annual volume of dredging in the
Ukrainian part of the river isigen intable 4.

Tab.47. The annual volume of dredging works in the sectiofrthe Pripyatriver

1. Usovsky plyos 63.0 50
2. Usovsky 2nd 61.3 25
3. Benovsky 59.0 30
4. Proran Kosharovsky 57.6 25
5. Kosharovsky 2nd 56.,8 25
6. Shepelitsky 1st 55.7 15
7. Syrovatsky 2nd 486 70
8. Syrovatsky 3rd 480 65
9. Chernobyl slots 26.7 70
10. | Herman Shynok 1st 25.2 70
11. | Herman Shynok 3rd 21.3 30
12. | Plyutovische 1st 17.8 50
13. | Ostrorozhskoe rectification 6.5 55
Total dredging works: 580

Source:Pa &t wowa Agencja Zasob-w Wodnych Ukrainly, Pa &Es |

B a d a wbrnipsodipfovodgosp
From the UkrainiarBelarusian border up t8hernobyl (32.5 km) the guaranteed depth of the Pripyat
waterway is 150 cm, width of the fairway 35 m, radii of curvature of 300 m.

From Chernobyl to its river mouth, the river is located in the zone of damming of the Kiev Reservoir
(30 km). The depth ohe fairway with minimal navigation is 180 cm, width 60 m, radii of curvature
of 400 m.
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From the mouth of the Pripyat river (in the flooded riverbed of the Dnieper River by the Kiev
Reservoir) to the UkrainiaBelarusian border the length of the waterwagngl the Pripyat River is

64.5 kilometers. Practically the whole section is artificial; it underwent a number of changes, due to
the construction of the Kiev Reservoir as well as construction of the cooling reservoir for Chernobyl
power plant, constructioof protective structures along the river after the disaster of Chernobyl and in
connection with the operation of the waterway.

A characteristic feature of estuary section of Pripyat river is a constant flow of suspensions and
movement of sediment materiagsulting in the formation of peninsulas and islands along the river,
followed by sanding fairways. This process is particularly intense during the spring floods.

Kyiv - Pripyat River in the areaof impact of the Chernobyl disaster

Pripyat River is the largest water reservoir in the exclusive zone of Chernobyl. The river cuts through
a restricted zone, from north to south and on the bordekilB8thetre zone flows into the Kyiv
Reservoir. In the area of nuclear power plant in Cheintiiy river has been artificially modified.
Navigable channel was built with a length of K. The river bed is routed so as to avoid cooling
reservoir, built for the needs of Chernobyl. The river Pripyat passed@Déneters away from the
cooling reseroir, which is separated from the river with an artificial dam. In this section of river width
ranges from 100 to 160 meters, and has an average depth me&rs, and sometimes reachesn.8

Of the total length of the river Pripyat 780 km along the Chmobyl exclusion zone runs over a
length of 50km. This is the distance from the village Dovlyady to Kyiv Reservoir. The catchment area
of the river in this section is 2000 km

Cooling reservoiChernobyl nuclear power plant is located on the right bénkeoPripyat River, 1.5
km below the railway bridg&hernihiv- Ovruch This reservoirwas running out of momentum
startingof power unit No.l1 in 1976. At the start the reservaias the cugshaped structure filled with
water and was half the size of cemt. With the commissioning of the power units No. 3 and No. 4 in
1983, the reservoir was expanded from 12.7 to 220 km

The purpose of this reservoir is the release of heat into the final absorber in the process of electricity
production. Since the last shutdown of power plant equipment, cooling reservoir no longer fully its
target function, and the existiragea(22.9 knf) is now many times greater than current demand. In
connection with the liquidation of technological systems of power units, the volume of industrial water
consumption decreased significantly. Currently, consumption is in the size f99@5ni/hour in

nomal mode, and up to 5000°tmour in test mode, and emergency mode taking into account the
needs of all customers (simultaneous operation of all customers is almost impossible). Maintain the
water level at nominal projected level in a large basin was éittaly by the higlaltitude location

of water intake pumps so far.

At present, during decommissionin@pllPP, cooling reservogonstitute:
1 Water supply source for industry and fire protection systems,

1 The subject of environmental protection; safe staseliBeved by maintaining the water level
at the projected nominal levél11.00 m. above sea level) in order to avoid the spread of
radionuclides contained in the sediments produced during the breakdown of a power unit 4.

With the approval of managementtbe nuclear power plant in Chernobyl and in coordination with

the services of sanitasgpidemiological exclusive zone of Chernobyl, there can be research and
monitoring carried out on the cooling reservoir in order to assess the ecological status atiwh radi
and safety. To prevent the uncontrolled separation of radioactive particles outside the ChNPP
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industrial area, industrial wastewater and rain are directed to the inlet and outlet of the reservoir.

A national program of decommissioning the Chernoloyl/gr plant provides the disabling of cooling
reservoir from service. According to the results of studies that have been conducted by various
research teams after the accident and which were described in the report "Study of the ecological
possibilities ofthe cooling reservoidecommissioningand preparing output data to carry out tecél

and economic calculatioht is necessary and possible under certain conditions.

Issues related to the decommissioning of the cooling reservoir and providing teelateratequired

during decommissioning were reviewed with the participation of the project (Kyiv scigrtiarch,
designengineering institute "Energoprekt”, Institute for Security ChNPP). As a result of the
analysis decided to start work after thenpdetion of the preparatory work. This work includes actions
aimed at ensuring the technological needs for technical water, reconstruction of water supply network
within the existing inlet and outlet power station pumps.

State inspection of nuclear regidet of Ukraine and the Ministry of Health banned Chernobyl power
plant to lower the water level in the cooling reservoir below 110der sea levelThis condition

may be changed if there will be an appropriate level of water for suction pump, ipgotick
necessary pressure in the pipelines of technical water supply system. Therefore project of creation of
the process water reservoir was developed within the existing inlet and outlet cooling reservoir. The
creation of the process water reservoill wibvide technical water in the ChNPP technology systems,

and the fire water system and then the cooling reservoir can be eliminated.

Liquidation of the cooling reservoir will result in:

1 Reductionof area occupied by the reservoir to its natural statermned by the water level
in the river Pripyat and the level of radioactive contamination,

1 Reduction of groundwater levels in the area of Chernobyl and-treducing their negative
impact on the foundations of new buildings,

1 Changing the direction ofrgundwater flow in the area of ChNPP, which in turn will increase
the time needed to transport radionuclides in Pripyat river.

Reconstruction of the international waterway E40 on the 50 km section adjacent to the area of impact
of Chernobyl, can be carrigzlit only when environmental safety will be ensured. No earthworks on
this section can be carried out without eliminated elements transported to the cooling reservoir and the
Pripyat river after the failure of a power unit no. 4. Works such as dredgicttanging the track of
theriver maycause that bottom sedimentdl be infringed with the result thatadioactive elements

will fall into water again Thereforethe most importantat this stage is to eliminate the cooling
reservoirand ensuring ecologitaafety, which can take many yea#dter realizing these activities on

the discussed section of E40 waterway, the fairway will be able to be furthelizeglit

1.1.2. Belarusiansection of IWW E40

The length of the Belarusian part of an international wate4y, running along the Mukhavets
river, Dnieperi Bug channe(DBC), Pina and Pripyat rivers (Brest and Gomel regions) is 651 km
(Belarusian section of IWW E40 igresentedn figure 21). Waterway E40 in Belarumeets the
parameters o& class IV waterwagywith the restrictions odeadweight bvessels. From the Polish
Belarusian bordeto Belarusiani Ukrainian border here are four inlandver ports of Brest, Pinsk,
Mikashevichiand Pkhov(Mozyr). From Brest along thilukhavetsriver and Dniepefi Bug channel
there ardocated nine locks, and between Pinsk &fidlashevichithere are two locks. Clearances
under bridges all the wagreover 7 m and meet the requirements of class Vb waterway. Depending
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on the weather conditions navigation season on argasectionof IWW E40is betweer245 to 270
days a year.
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Fig. 21. Scheme of th&elarusiarpart of international waterway E40.
Source:Own elaboration of Maritime Institute in GdansRepartment of Economics and Law.

The navigable section of E40 waterway in the Republic of Belarus starts in Brest, where the closed
with a dam section of the Mukhavets river flows into the Bug river. At a distance of 61.99 km a river
port (Brest) is situated and three navigable lock,textan the water nodes: no. Tfishin (Brest), no.

9 Novosady§ovosady and no. 8Zaluzye (both in the Zhabinets aréa As a result of recent
reconstruction of these locks they meet the requirements of European standard class Va.

In the years 1774783 betveen Pina and Mukhavets rivers a channel was dug, which was named the
Royal Canal. In the nineteenth century another straightening channel was dug with improved
parameters of shippingDnieperBug Channel (DBC), and the Royal Canal began to serve only as a
mean to evacuate flood waters and supply water to the navigation channel. DBC joins with Mukhavets
river in Kobrin, and further runs along tlsparselypopulated agricultural areas. The length of the

section from the Mukhavets junction with DBC to waterdtion no. 2 Pereruiv@anovo area) is 92.42
km.

A section of Pina river from the water junction no. 2 Pererub to Pripyat river mouttamnelled
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Waterway passes to the south through Pinsk city, and the length of this section is 40.8 km. Pina River
after 74 km flows into the Pripyat River, which connects to the Dnieper River in Ukraine. The total
length of Pripyat is 755 km. Source of Pripyat is located in the waetitern part of Ukraine, the river

flows northeast ovethe border with Belarus, froriMozyr further southeast flows back to Ukraine
before the city of Pripyat, and after a fkilometresflows into the Dnieper.

According to the "List of the most important barriers and missing links in the network of waterways
category E" (Resolution No. 49 téa October 24th 2002 of Working Group on Inland Water
Transport of UN European Economic Commission) section of E40 route-BdagtperBug channel

- Pinsk - Pripyat to the border with Ukraine belongs to the "strategic barriers", i.e. sections, which
parameters comply with the basic requirements of class IV but should be modernized to improve the
structure of the network.

- Border section of E40 waterway on the PolisiBelarusian border

The study of the Belarusian part of an international waterway E40 paid a particular attention to the
connection of the MukhavetsBug. On the PolistBelarusian border between Mukhavets and the Bug

is a fortress of Brest with high historic and culturalueato the most outstanding fortification objects

of XIX/XX century. The route of the section connecting Polish part of the waterway with the
Mukhavetsriver must be done so as not to violate the fortifications.

Because of the objections to modernisatioBo§ river on Polish territory, within the framework of

this project, it was decided to opt out of this for environmental reasons, the section should be treated as
a link of the new channel (VistulaTerespol) with Mukhavets. Currently, this section isigable

only in Belarus a port of Brest.

Construction of the waterway with the required parameters along the whole length of route is possible
by implementing one of the three technologies:

9 Construction of a new bypass channel around Brest,
1 Constructiorof a new channel through Brest,
1 Carrying out repair work on the existing channel.

The specific location of the link to the given section with the new channel (Visilgaespol) on
Polish territory would be determined at the stage of prajectimentation, after the final of the route
of the new channel is determined.

Despite the final variant, the analysed section should have dimensions corresponding to the minimum
values for the new channel Vistuldl erespol: depth 4 m; width- 50 m, theradius of curvaturé

650m. This is due to the possibility of creating a multimodal logistics center in Brest: river vessels
with a draft of 2.8 m along the restored waterwauld reach Brest from Warsaw, where handling
operationsvould take placecargowould be shiftedon to the trucks, wagons or smaller vesseis to

2 mdraftin order to furthebe takerby water in the direction dfyiv andKherson.

Construction of a new bypass channel around Brest would be pointless, since:
1 This would require a e range of investments, such as:

- construction of an additional shipping channel with min. length ¢€8@&m,
- reclassification of large land areas, including agricultural land,

- construction of at least3 bridges,

- construction of various types of hydechnical infrastructure.
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9 existing infrastructure, that may allow for future organisation of multimodal transport would
not be used effectively:

- Brest is a big transportation hub, connecting road and railway transport (normal and
wide-gauge tracks), throughhich a large cargo volumes are handled,

- Brest water infrastructure is waleveloped (navigable route on Mukhavets river, port
of Brest, lock on water juncture no. IWishin reconstructed in 2012 with the most
lockages on the Dniep&ug channel).

On the other hand, construction of a new water channel through Brest admittedly requires lower
expenditures, but in this case it is necessary to make significant changes in the general plan of city
infrastructure development. The most realistic variants sedm two such a connection extending
outside the complex of Brest Fortress.

The first variant envisages that the channel will be connect to the Bug River in the vicinitykat,284
about 350 meters north of thepublicarroadno. 2 RR2). Further the charah will run between Brest
Fortress aniRR2and turn to the Mukhavets river near the Brest river port.

If the first variant of the route channel Vistulderespol is chosen, in order to completely bypass the
Brest Fortress there will be a need to perfomadditional bypass on the Polish side.

Thefirst variant is presented figure 22.

p.

Brest Fortress

' TT7ThE conmection
" .ef Polish and -
Belarussian -
part of the
‘channel

%

éhannel entrance
to Mukhavets

river
| Terespol S
2 AN BapuSBCRO
: ¢ (- 70 opussnen P2 Bapuiascros wocce BIPIARKRGE Woccs
“ =) 3 o5 e
& \ ’éj;:i oece
0
—E=
=X
Legend:
Highway ——— Uightralland tram Residential area Cemetery —  Black outline - bridge
Main road Fields and meadows Allotments Private entry
. Cableway and chairlift 5 f -
- Primary road ¥ Retail and service Sparts ek
buildings Sports center Access to a destination
Runway
Secondary road inway Nature Reserve
Industrial area Wilfary s - Roads under construction/planned
Airport and terminal . laty2
,,,,, Dirt road or forest P Office and service
road buildings School and university — essss Planned connection of Bug river with
Border . (— Mukhavets river
Road for horses Forest Moor Important building
. t Lake and reservoir
Bicycle path Wildemess & foseIveH * Railway station
Pedestrian walkaway it oourn Farm Mountain and summit
Railway line i
Park Dashed outline - tunnel

Metro Area after demolition

Fig. 22. First variant olVistula’ Mukhavets channel connection.
Source:Maritime Institute in GdanskDepartment of Economics and Law, own elaboratiasedn
OpenStreetMap and materials of the National Academy of Sciences of Belarus.

The route of the second variant begins at the entrance to the Bug river, about 20Goo¢hets the
RR2 It runs between buildings afR2, which it also intersects, and creates the need for construction
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of a hydrotechnical buildingg.g bridge forRR2 or water bridge for channel. It ultimately joins the
Mukhavets river approximately 1 keast to the first connection variant.

Thesecondvariant is presenteid figure 23.

% \\ g } ﬁo«ﬂnﬂ‘w‘mr
\ %i ““l NN . npocnexT Maweposa \
- % = § 1 1
4 A\ : J T 8 -
&, : A= M(/A'ﬁa
2 4
G(/
£ sy A
iy g
e ' AN )
Y T Bresiyie2s= )
IR et %
\\ Fortress! ° N
\ : N : *,
W2 DALY/ S il %
2
channel
entrance to
- Mukhavets
=2 /
\f’\"
\ 7 \
> NS A "Q»,,h”
g N,
LB channel entrance to 2
%) % g Erir ;
£ Western Bug e ¥
Legend:
Highway — Light rail and tram Residential area Cemetery Black outline - bridge
Main road Fields and meadows Allotments Briakanl
i . Cableway and chairiit Sports field SR
imary road Retail and service

Access to a destination

buildings Sports center
9
Runwa
Secondary road Y Nature Reserve
Industrial area i i i1 Roads under construction/planned
Airport and terminal offic ) Military area
Dirt road or forest Jftice and service R B
road buildings School and university e Planned connection of Bug river with
Border ———— 1y
Roud 16 Horsas Moor : . Mukhavets river
Forest Important building
PRt Lake and reservoir !
Bicycle path Wilderness * Railway station
Pedestrian walkaway Gotf cotires Farm Mountain and summit
== Railway line P
. ark Dashed outline - tunnel
— Metro Area after demolition

Fig. 23. Second variant dfistulai Mukhavets channelonnection.
Source:Own elaboration of Maritime Institute in GdansRepartment of Economics and Law.

During the second meetings of E40 Commission in Brest on November 17, 2015 a new variant of the
connection of the Bug River with the Mukhavets river was presented @ig. 2

The concept assumes to carry out the required hydrotechnical worevive shipping on E40
waterway passing through Brest area on historically formed waterway: from the Mukhavets river
with existingriverbed- to Bug river. According to the Commiss proposed variant is optimal in
terms of planning, and in terms of necessary investments expenditures.

The decision on the route variant of the connection between \Bugachannel with Mukhavets
river requires further analysis. The final decision should be taken at the preparation stage of
investmenimplementation.

% The concept was recommended for further investigation, according to the minutes of the meeting of
representatives of organizations concerned and with the participdtideputy Chairman of the Brest Regional
Executive Committe®. Ye. Sakeoskiy held in Brest on November 6, 2015.
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Fig. 24. Scheme of Bug river and Mukhavets river connection through historical area ofiBBesst Fortress
Source:Materials fromsecondproceeding®f the E40 Commission Meetirig Brest,November 17, 2015

4.

- Dnieper i Bug channel

DnieperBug channdDBC, crosseshe watershed between the two rivers, is divided into three distinct
parts:

1 western section with a length of 64 km from Breskadrin,
1 watershedection with a length of 58 km froKobrin to Lyakhovichiin theDrogichinarea,
9 eastern section with a length of 47 km frogakhovichito Duboyvillage.

The main part of the channel has a length of 156 km and a catchment area of & 580ckennel

width of 40 m, at a depth of 2.4 m in normal operat@ranges it crossectioninto half trench half
embankment.

Currently there is no direct connection by inland waterway between DBeygeichannel with
Western Europe. The reason for this is the location of a fixed lock odukbavetsriver in Brest.
For the successful implemgtion of the revitalization projeelong E40 waterwayit is necessary to

solve the problems of reconstructioi DBC and necessary hyobechnical structures as well as
provide adequateater supply.

The need to improve water relatiomsDBC is due to poblemsof technical and ecologicadature.
Periodicshotages of water on the watershed stréctly connectedvith watercollectionin dry years
from the upper Pripyativer in Ukraine by the Power System &eloye Lake(PSBL).

- Reconstruction of Dnieper i Bug channel on the section fromDuboy water junction up to
Lyakhovichi junction

Reconstruction of hydrotechnical structureD&C requires upgrading water junctions located to the
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east ofthe channel. Particular attention should be paid to #aien from junction no. Duboy ill
junction no. S_yakhovichi

Developed outline of Dnieper Bug channel reconstruction on a given section is focused on the
reasons for the reconstruction of the eastern stretdB& and defining actions to improve water
relations for shipping o®DBC, which is a basis for complex system of water management that affects
the economic activity and the natural balance of the upper part of Pripyat river basin in Bredt region

Shipping lo&s and culvert at the wate junctions on eastern section no. 2 "Pererub”, no. 3
"Ragodosch no. 4 'Ovzichi' and no. 5 Lyakhovichl' do not meet the technical parameters for
shipping or water flow conditions due to their topalor state, thugheir reconsuctionis required
Technical parameters apeesentedn tade 47.

It is necessary to reconstruitfrastructures (locks, culverts) on all fowater junctions ofbBC

sectionand maintairrequiredtechnicalparameterslt is assumedhe reconstructedf hydraechnical
facilities will comply with the requirements of international waterwaglass Va Water junctions
no.10 oZaluzye" was adopted as example of such reconstruction.

Reconstruction of the eastern section PBC is necessary alsdecausehydrotechnical and
navigational facilities were built in the years 19881 from the unsound wooden structures, not
suitable for modern automatic control. Continued use of these structures will require continued
substantial investments in maintainingithaperating capacity.

At the water junctions two types of overfl ow
system); retention "peak" (20%ms) during spring floods iZhyrov reservoir was taken into account.

In order to improve the technicalpaneters the following sequence of actions is advised:

9 reconstruction of water junctidRagodosch
9 reconstruction of water junction Pererub,

1 reconstruction of water junctiddvzichi,

1 reconstruction of water junctidryakhovichi,
1 Zhyrovreservoir

Theproposed technical solutions must take into account environmental protection requirements.

36 Authors used for materialsn water relationson DBC and PSBL.: operationstudies, desigrstudies and
analyss of the Republican Unitar§nterprise Operation and Construction "Dneprobugvodput” (@CE
"Dneprobugvodput”) and the Republican Unitary Enterprise Central Scientific Research Institute of Complex
Use of Water Resources (EGSRNCUWR) madeduring operation, as well as the materiafsUkrainian
specialiston upper Pripyativer.

116
Maritime Institute in Gdansklugi Targ 41/42, 8830 Gdansk
www.im.gda.pl

d



Restoration of Inland Waterway E40 Dniepéfistula: from Strategy to PlannirndPBU809/E40/FSR/Service/2

Tab.48 Technical parameters of shipping locks on the waterway Drigpgr

Length of the

Depth at the

lock chamber Width of
between the the lock thrg;hfld,
abutments chamber, m bottorg) m
(serviceable), m '
- 1Duboy 2006 Lock 120 127 2.4 e 3680 D R, REMIEES
2.6 double doorse concrete
39 Reinforced
"2 Pererub 1938 Lock 80.00 11.26 2.10 1+76 3920 double doors concrete
’ Wood
3 Ragodosch 1941 79.95 11.10 18 195 3560 double doors Wood
= 40vazichi 1941 Lock 78.85 11.06 1.8 i 3560 double doors Wood
2.0 Wood
- . Lock 4.1 Wood
5 Lyakhovichi 1941 79.80 11.10 1.90 517 3825 double doors Wood
Kobrin 2009 Lock 120 127 5.35 2.7 8640 flap gatese, Reinforced
2.55 double doors concrete
8 ldzme 2015 Lock 120 127 2.35 2.1 3638 double doors Reinforced
2.5 concrete
- 9Novosady 2003 Lock 120 127 2.4 205 3658 double doors Reinforced
2.5 concrete
- 1 Orrishin 2011 Lock 120 127 14 S 2462 double doors Reln e
2.70 concrete
" 1 Kachanovichi 1954 Lock 110 1193 2.2 E 5970 double doors | Coarse cancrete

SourceMinistry of Transport and Comunication Republic of Belar&&JPEB "DneprobugvodputPinsk2015
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The above concept is being implemented since 2015. In particular, there are carried out design and
preparation works for construction of the shipping lock iagodoschThe total cost of the work on
the reconstruction and locks construction on the easgtion will amount to 19.5 min EUR.

- Pripyat river

The Pripyat river running through the territory of Belarus on the length of 456.7 km is mostly a free
flowing river. On the canalised section of Pripyat from Pins&tekhovo(50 km) there are two locks

on the water juncture no. Kachanovichiand no. 12Stakhovo Hydrotechnicafacilities allow for

water level increase at the given section providing navigation for vessels of a draft up to 1.8 m.
Condition of water junctionss satisfactory, but modernization of a dam and weir onStia&hovo
junction is necessary. Approximate cost of the investment will amount to 1.7 min EUR.

In order to maintain the navigability of the rest of the Belarusian section of Pripyat river, pnogram

of annual works is in operation: dredging, strengthening of river banks, cleaning of riverbed, trawling,
as well as the maintenance of shippiagilities on the waterway. Keeping the above works allows to
keeping the depth 0f.45-1.6 m (maximum draft 1251.4 m). Such significant restrictions have a
great impact on transport profitability, both of internal and international transport on IWW E40.

In order to create the conditions to ensure the water level appropriate for the organization profitable
transport, it is necessary to conduct comprehensive regulatory works in the basin of the Pripyat river,
including:

1 Works aiming at creating and maintaining adequate parameters of the watéradditonal
dredging works, strengthening banks, cleaning ofrbed, trawling, as well as alignment and
straightening of some Pripyat river sections.

1 construction of additional damsconstruction of new water junctions with shipping locks,
corresponding to the parameters of class IV according to the internaticssaficdaion.

Works on the waterway relate mainly to dredging and an additional volume of dredging depends on
the number and location of dam. Three variants for the construction of new hydrotechnical facilities at
the Pripyat river are presented below. Degpieg on the selected variant the volume of dredging works

on the section will be from 6.3 to 9.0 millior’nThe cost of these works will amount t@2nin EUR

(Tah 49).

Tab.49. Amount of work comparison on ttiznieperBug channelDBC) in order to ensure a guaranteed depth
2.6and3.0m

PortBresti node 45 54.0 324 15 3.60 2.16
Trishin
n. Trishini 195 4680 2808 15 3120 | 1872
n. Novosady
n. Novosadyi' n. 386 9264 5558 15 6176 | 37.06
Kobrin
n. Kobrini 1047 25128 15077 15 16752 | 10051
n. Duboy
n. Duboyi port 186 4464 26738 15 2976 | 17.86
Pinsk
port Pirski n. 322 7728 4637 15 5152 | 3091
Kachanovichi
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n. Kachanovichi 251 6024 3614 15 4016 | 2410
n. Stakhovo

Total along DBC: 2432 57828 34696 15 38552 | 23132
n. Stakhova 538 2 4210 20982 15 16140 | 13988
Horyn estuary

Horyn estuaryi

Canal

Mikashevichi 111 4995 4329 15 3330 28.86
Canal estuary

Mikashevichi

Canal estuary 7 3150 2730 15 21.00 18.20
port Mikashevichi

Total along 71.9 32355 28041 15 21570 | 18694
Pripyat

Total: 3151 90183 62737 15 60122 | 41826

Source:Ministry of Transport and Comunication Republic of Belar®&&JPEB "DneprobugvodputRinsk2015

In order to improve the stability of the increased dimensions of the waterway and to reduce the volume
of dredging works olits maintenance, it is important to timely execute of compensatory works, i.e.
work on the construction of compensatory buildings and facilities.

Compensatory buildings depending on their destination should provide:

9 transport of sediment on to the aligregttions, outside the waterway,

1 dredging of riverbed within the limits of the waterway by improving the speed and direction of
the current,

9 protection of the waterway banks, material from dredging and special earth structures against
erosion,

1 preventingchanges of riverbed, which affects the conditions of the fairway.

In recent years, the problem of assessing the impact of works on the fairway on the morphology of
riverbeds and hydraulics of water flow is particularly significant. In the worldwide peatticldings

as an active protection method affecting the structure of the flows, slowing the flow in the coastal zone
that promote the deposition of sediments are widely used.

Only at the section dPkhov- Usov of Pripyat river at the length of 126 kmeté are currently 13
shallows that make shipping difficult. In order to ensure guaranteed parameters on those sections, the
company responsible for the operation of the waterway (RUPEB "Dneprobugvodput") conducts
dredging annually. The volume of works ippeox. 360 thous. fn The cost of dredging on those
sections in the current prices is about 98 thous. EUR per year.

To maintain adequate water levels and to form proper flow structure, RUPEB "Dneprobugvodput”
usesspurs of different lengttOne of the desgd effects of these structures is to narrow watercourses
and concentrate flow in the narrower crgsstion. The result of this action is an increase of the flow
velocity, and thus increase the lifting of debris, which causes a decrease in the legdbatam of

the river. In addition, these structures are designedaiegirthe shore from the destructive actidn
water.

119
L alNAGAYS LyadAaiddziS -B30Gdaisk Yy &1 X 50dzZ3A ¢ NH NMKNHI y.
www.im.gda.pl



Restoration of Inland Waterway E40 Dniepéfistula: from Strategy to PlannindPBU809/E40/FSR/Service/2

Fig. 25. Example ofa sidespuron the Pripyat river
Source:National Academy of Sciences of Belarus

In the years 2012015 the company implemented compensatory works on five existing shallows on
the discussed section of Pripyat river by building spurs with-&dfert (fig. 23). Operation of
protective structures is calculated for long term and with proaéntenance they are able to perform
their functions for 15 years.

With the construction of spurs it is not necessary to carry out dredging work on those sections, which
will allow saving expenditures of up to 1.4 min EUR. The cost of construction of caoey
structures at th€khov- Usov sectiorof Pripyat river, including desigresearch works, will amount

to 2.5 min EUR.

There is a need to carry out works on straightening the fairway on some strongly meandering stretches
of the river. In particulanyvork on of the following shallows are required:

i 67-68 km-"Trebukhow-5", "Trebukhow-6" shallows

1 7578 km (outlet ofTsnariver) - " Vertyachi2", "KozanGorodok1", "KozanGorodok2"
shallows,

T 9395 km- "Yevreyskaya ima-2" shallows,

1 100102 km- "Polyankal", "Polyanka2" shallows.

Straightening of the abov@entioned sections de Pripyatriver will allow for:

1 reduction ofthe total length of the waterwayeduction intransport costs and delivery time,
1 reduction of operating costs associated with a significant reduction in the vdhethging
works onthestraighen sectiorof the river.

The hydraulic calculations indicate that theoretically the greatest possiuier depth at the 95%
confidence level o the sectiorstakhovo- outletof Vyetlitsariver amounto 1.35 mat Mozyr - Usov
section-2.8 m
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In 19811990 it was planned to build a transport water junction Negortsy Ukraine. Since it was

not allowed to build the water junction in the excluded Chernobyl zone, currently existing stepped
character of the riverbed in Ukraine should be elimithdtg the compensatory and dredging works.
Moreover, the company responsible for the operation of the relevant section of the waterway (DP
"Ukrvoddiliah™), since the disaster at the Chernobyl NPP, does not perform on this stretch any
operations to improvehe navigation conditions and to eliminate "bottlenecks". It should be pointed
out, that if no compensatory works are implemented, -Glepr transport artery is impossible to be
created.

Analysis of longitudinal profile of Pripyat river indicates that everl implementation of
hydrotechnicaivorks required to improve the fairway will not allow full use of vessel capacity during
low water levels. To ensure the depth of the fairway through entire navigation season of for fully
loaded vessels, a comprehensive regulatory works in the basin d®rigyeat river should be
implemented, including construction of dams with lockages of individual sections.

The need for construction of new hydrotechnical facilities on the Pripyat river has been repeatedly
considered. Detailed evidence supporting regahatif Pripyat river basin, taking into account the
needs of the national economy for water and improvement of shipping conditions, were developed in
1981by the institute called Republican Unitary Enterprise Design and Research "Belgiprovodkhoz".

The studyof "Belgiprovodkhoz" consideres two possibilities to improve navigation conditions on the
Pripyat river:

9 Construction of 7 water junctions with 3 to 6 m of water height of fall (lock chambers size
180x15x3m), that provide a shipping depth of 3 m for asswith 1,250 tons capacity.
Approximate cost of the investment will amount to 67 min EUR.

9 Construction of 6 water junctions with 3 to 6 m of water height of fall (lock chambers size
120x12x2 m), ensuring the maintenance of the current dimensions airthayf with a depth
of 1.5 m. In this version of the seventh water junctions is not foreseen, study takes into
account thexisting"Kachanovichl and " Stakhovd water junctions.

The third variant is based on the design of "Belgiprovodkhagtitute, hovever it contains a number

of adjustments, taking into account the currently existing conditions. In particular, this variant takes a
more balanced approach, considering both the need to create conditions on the Pripyat river to
maintain the parameters fahipping, allowing for economically efficient transport of goods
throughout the navigation season, and the need to minimize the possible negative impact on the
environment, primarily within the protected areasPoipyat Poleyee. With regard to the issusd
biodiversity of flora and fauna, section Pripyat witfnpyat National Park was considered, in the
Gomel region, in the area betweerviB and Ubot rivers, as well as the area of nature park of
national importance "Middle Pripyat" between Pinsk dndov (Pripyat river flooding areas). In
addition, adjustments also include hydrological conditions of navigation, analysis of Pripyat riverbed,
the negative impact of dredging caused by Chernobyl NPP disaster.

The creation of dams and carrying out hydchtécal works on the river will allow at the Belarusian
section of Pripyat to create conditions to ensure the permanent parameters of the fairway during the
entire shipping season for fully loaded vessels. Implementation of the project will affect the
distribution of water flows and regulate the use of transboundary waters, which is particularly
important in conditions of severe droughts.
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The project gives priority to the third variant, which is focused not only on the development of
transport waterwaydyut also on the need to minimize the impact on the protected areas. The cost of
building water junctures in this case will amount to 19 min EUR.

To conclude it is necessary to progressively create the conditions for the operation of wasisels
higher drafts along theentire IWW E40. Based on the analysis of cargfpeams the following
minimumparameters are proposed

9 in short-term (within 5 years) up to 2.0 m depth,
1 in the mediunterm (15 years} 2.4 m depth (on the western stretch of BRBC - 2.3 m
depth).

The total volume of dredging works dBC and the Pripyat river (the route lengtt815.1km),
required to ensure a guaranteed depth of 2.6 m, will be approximately 6.3 mifliathencost of
such works in current prices is 2 min EUR. It is Wworhentioning, that in the case of sufficient
funding the time of these works can be significantly reduced.

According to preliminary calculations, the increase in the minimum depth ofattveay to the
parameters corresponding to the requirements of AGfemento Class IV (conditions for passage

of vesselswith a draft of 2.8 m) is possibléue to adequateater supply andvill contribute to
improving the attractiveness of transport IWW E40. Analyses indicate that cuntly there is no
need to achiee this parameter ighort time, and it requires a separate study. This is due to several
factors:

1 lack of a vessel fleet of draft exceeding 2.1 m (maximum draft of barges popular in Belarus
a draft bargeplatform No. 775)

9 limitations of already reconstcted water junctions on the western stretch oDBE,

1 a wider range of investments needed to ensure increased volume of work on the fairway,
reconstruction and construction of hydrotechnical structures and also a significant amount of
compensation meases to protect the environment.

When planning improvement of the channel parameters, the need to ensure additional water supply
for the waterway was taken into account. This role can be perforntbe Ipjjanned@hyrovreservoir.

It can be assumed that thests of dredging will be at levels similar to those adopted for the Polish
part of the channel.

While planning works on gradual increase of the permitted vessels drafts in the Belarusian part of the
IWW EA40, adequate technical conditions for a possibithén increase in the guaranteed depth of
3.0-3.5 m should be foreseen. The cost of the whole action aimed at improving the attractiveness of
the Belarusian part of the IWW E40 will amount to:

1 19.5 min EUR reconstruction of the existingydrotechnicaktiuctures on the eastern section
of theDBC,

1 5 min EUR- hydrotechnicalvorks in the fairway aiming at higher vessel drafts up to 2.4 m,

1 1967 min EUR- construction of new water junctions on the Pripyat river with locks that will
meet the requirements ofasls IV of international classification,

1 5-15 min EUR- construction of the navigable section of IWW E40 on the BelartBadish
border

1 11.7 min EUR- modernization of water supply system BBC, including construction of
Zhyrov Reservaoir.
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The total cosof all these activities, excluding the costs of environmental compensation will amount
to approx. 66120 min EUR.

1.1.3. Polish part of IWW E40at Vistulai Terespol section

In Poland the section of IWW E40 connecting the Vistula river with the mouth of Mukhéawerts
(Belarus) on most maps run through lower Narew and Bug rivers to the area of Terespol and Brest
(Fig. 26). This part of the route in its present state does not amgatequirements of waterway and

does not provide conditions fehipping. Bug valleywithin Polish bordersis almostat entirelength
protected and is part ohe European network Natura 2000, thus, any investment into transport
function ofthe waterway is a serious proble@hoosingdifferent routeis more promisingvariant
However,this involves construction of a newaterwaychannellinking the Vistula and Bugivers,

which can be routed through the area ofMazovia and Podlaskie regigrand Polesie.
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Fig. 26. Polish part of the international waterway E40

Source:Maritime Institute in GdanskDepartment of Economics and Law, own elaboration baselap:of
the AGN networkWhite paper on Efficient and Sustainable Inland Water Transport, Inland Transport
Committee. UNECE New York and Geneva 2011.

Along the international waterway E40 at the secfizmtansk- Warsaw there are located 11 inland
ports: Gdansk, Przegalina, Tczew, Korzeniewo, Grudziadz, Chelmno, Bydgoszcz, Torun, Wloclawek,
Plock and Zeran near Warsaw. Theufig 27 presents a diagram tfe distribution of inland ports on

this route.

123
Maritime Institute in Gdansklugi Targ 41/42, 8830 Gdansk
www.im.gda.pl



Restoration of Inland Waterway E40 Dniepéfistula: from Strategy to PlanningPBUB09/E40/FSR/Service/2

2 D L A & o
5 * N SV S g & Y
S & & N & & & & g o)
® & & & & & S & & Q\&*‘ & Q)@@‘
. Q== O DO D D Do D Do O+ Ay -+
= 26km 28km  41km  33km  27km  37km  34km  57km  44km 112km varent - 207 B
qt.},} | [ variant 3 - 150, 6kum
E Vistula channel
52 ) NN NN T = = P
58 DDl Dl Dl Dl Dy e e () QA D
o ° va Il [ I I I [ Ib Va [ Va
Figg27. Scheme of an internati onailBrestat er way E40 on the s

Source:Own elaboration of Maritime Institute in GdansRepartment of Economics and Law.

Due to the atural obstacles and hydrotechnical conditions cargo and passenger shipping on the entire
stretch of the Vistula waterway is impossible. One of the main reasons is the limited depth of the
transit, which is a result of formation of landslides into therbgd and silting of outer harbours.
Years of neglect and lack of new investment and modernization do not allow rapid improvement in
technical conditions which would provide transport services on the Vistula River.

In order to enable navigation along IWW (E#oute it is necessary to build a channel between the
Vistula river and Terespol. In addition, it is necessary to construct a series of dams in Lower and

Middle Vistula (this problem is the subject of numerous studies that goes beyond the scope of this
project).

- Lower Vistula river®’

Lower Vistula includes a stretch of the river with a length of B&idfrom the mouth of the Narew
river (at km550) to the mouth of the Vistula River at the Baltic Ssak(m 941). Catchment area of

the river is 34.3 thouskm®. Narew river including its tributaries: the Bug and Wkivers is the
largest tributary of the Vistula and fundamentally affects the formation of the water flow in the
riverbed

On the section from the mouth of the San rivar Km 280) to the Wloclawk reservoir (Ploclat

km 632) Vistula is essentially unregulated, there are numerous sandbanks, shallows, banks are often
high and precipitous. In the section from Wiloclawek reservoir to the Wloclawek kian®45)

fairway has parameters of class Va. Setfrom the Wloclawek dam to the mouth of Tazyca river in
Silno (km 718) Vistula onlyfulfils the conditions of class Ib, and from Silno to Tczém Q09)- class

II, in Biala Gora km 887) at connection with the Nogat riveclass Il, and from Tczew to éhmouth

of the Gulf of Gdanskkifn 941) class IlI.

Lower Vistula waterway has always been one of the basic elements of all the concept of the Lower
Vistula Cascade (LVC), and after the construction of water reservoirs it was supposed to have a
minimum classV according to internationallassification Currently, it is assumed that it should meet

the conditions of class Va.

Flows and states characteristic for Lower Vistula determined in genagssections as well as in
crosssectionscorresponding to thiecation of the planned dacascadeTab.49).

Tab.50. The volumes of flows and characteristics level in ceesdions of water gauge and location of planned
barrages in.ower Vistula

37 Elaboratedbasedon: Hy dr odynami czny model dol nej Wi sgy z uwzgl
Gdansk Technical University, Land and environment engineering faculty, GAahgk
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504.1 Warsaw 549 233 345 238

5515 Modlin 872 339 405 376

5869 Wyszogr 886 340 358 326

6065 Knpa Po 948 340 272 170

6324 Pgock 942 333 589 545

6794 Wgocgaw 911 293 153 66

7079 Siarzewo 914 313 - -

7347 Tor uGE 983 356 318 179

762 Solec Kujawski 986 358 - -

806.8 Chedmn 1013 382 314 178

835 Grudzi N 1027 394 321 180

876.3 Gniew 1037 404 - -

9086 Tczew 1046 411 384 223

9387 Swi bno 1080 411 519 458
Source:Hydrodynamiczny mo d e | dol nej Wi sqgy z Teahmicalg | Andni e
Univercity of Gda®sk, Faculty of Civil and Environmen

- Lower Vistula Cascade (LVC)

The concept of LVC assumes construction of eight new dams along the section of Lower Vistula river
(Fig. 28), forming reservoirs limited by natural high river banks of the valley and the current line of
anti-flood embankments. In addition, it is assumedt tue to the need for a creating a waterway to
Warsaw a dam at Warsaw will be located above the mouth of the Narew river.

903,5
Wiezyca
876,7

Tczew

Warsaw barrage

876,3 539,56 km

Drweca tributary

813,56 7284  km

801,5

Grudziadz .

Chelmno
Drweca

Solec
Kujawski

Siarzewo

Wiloclawek 550,5

Wyszogrod Warsswi

584,0 5395

Fig. 28. Scheme of the Lower Vistuliver indicatingdamsof Lower Vistula Cascade
SourceHydr odynami czny model dolnej Wi sgy Rolitecmkag!l ndni eni
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GdaGska, Wydziag InUynierii LNdowej i $rodowiska, Gda

This takes into account also alternative solutions to regulate of the Lower Vistula using caeged we
existing Wloclawek dam and the planned dam in Siapzémwthe section of the Lower Vistula there
were designed, apart from these two dams, 16 weirs of small water declines.

-Middle Vistula

Water region of Middle Vistula river includes Vistula riveasin from the mouth of San river to
Wiloclawek, catchment of Wieprz, Bug and Narew, Skrwa, Kamienna, Radomka and Bzura rivers. The
surface area is 111 thous. kifi.e. approx. a third oPolish territory) and is located within the
administrative boundariesf the 10 regions. The length of the Vistula River from the mouth of San
river to thehydrological profile Korabniki in Wloclawek is 388.8 km, while its catchment area is
121708 knf, including within Polish borders 1@B3 knf.

Due to the intensity of the regulatofgcilities having significant impact on (possible) shipping
conditions, section of the Middle Vistula between Deblin and the mouth of the Narew river can be
divided into three sections:

 Section I, from km 391 + 800 bé&n to km 498 + 000 Zawada.

The this section regulation structures are fragmerdadyare situateth the vicinity of the
Kozienicepower plant km 426 + 000. On thésretchoften occumumerousshallowsand in
winter numerousce blockages. Waterway ds@ot meet thparametersf Class Ib.

9 Section II, from km 498 + 000 Zawada to km 526 + Buraki

Section regulated in 75% including Warsaw agglomeration with all technical equipment
associated with the river. The width of the regulatory route is 223 mnisinéid regulation

at km 504 + 507, 521 + 526 causes difficulties in navigation and does not meet shipping
conditions class Ib. At km 520 + 000 Zeran there a shipping lock of 85 meters x 12.4 meters
X 2.5 meters.

1 Section lll, from km 526 + 000 Buraki to kib8 + 000 Zakroczym.

Section is unregulated, prone to blockages. Riverbed and banks are neglected. Lack of
regulations means that the riverbed is unstable and does not provide the depth of transit for
class Ib, i.e. 1.6 m depth for 240 days a year. Théhatithe regulatory route betwe2a3

250 m.

- Concept ofMiddle Vistula Cascade

The concept of Middle Vistula Cascade was first introduced in 1963 and is still valid. Cascade consists
of five waterdams Fig. 29):
' Warsaw North darkm 539 + 500,
WarsawSouth dam km 504 + 000,
Gora Kalwaria damkm 473 + 700,
Ostrow dam km 440 + 000,
Piotrowice dam km 411 + 000.

= =4 =4 4
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Narew
550,5

North Warsaw
539,5

Wilanowka
504,7

South Warsaw Swider
504,0 492,0

Wilga

Gora Kalwaria 4576

473,7

Ostrow
440,0

Piotrowice
411,0

Ostrow barrage

440,0 km
Wilga tributary
4576 km

Fig. 29. Scheme of the Middle Vistula indicatiigms
Source:Maritime Institute in GdanskDepartment of Economics and Law, wn elaboration basen on the Middle
Vistula cascade concept from 1963.

Like in the case of LVC, to regulaiiddle Vistula plans also foresee the use coated weirs In this case
the cascade coiss of 11 degrees with low water fall.

1.2.Barriers and missing links on IWW E40

AGN Agreement defines barriers and missing links, as these sections of the European network of
waterways of international importance, the parameters of which are much lowexpieated.

Core barriers are referred to the sections of European waterways, the parameters of which does not
meet the conditions of waterways of international importance of class IV.

Strategic barriers are sections which meet the conditions of IV ctassyhr should be modernized in
order to increase the economic potential od inland navigation.

Missing links are referred toon-existing sections of the European network of inland waterways.

The most important barriers and missing links are shown in  figud@.
Missing links referred to neaxisting sections of the European network of inland waterways.

E40in Belarus:

1 Mukhavets river at the section from Brest cityKobrin city - small permistkble maximum
draft (1.60 m).

1 Dnieper- Bug channelsection from Kobrin city to the village of Pererubmall permissible
maximum draft (1.60 m).

1 Pina river on the stretch from the villaBererubto Pinskcity - small permissible maximum
draft (1.60 m).
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9 Pripyatriver on the stretch from th&takhovovillage to the porof Pkhov (Mozyr) - small
permissible maximum draft (1.30 m).

1 Pripyatriver on the section from the podf Pkhovto the BelarusiatJkrainian border a
small maximum permissible draft (1.50 m).

E40in Poland:

9 Vistula river on the section from Biala Gora to Wloclawek and from Plock to Warsaw
required modernization of the waterway from class | and Il to class Va.

1 Zeranski channel section from Zeran #egrzynskie Lake required modernization of the
waterway from class Il to class Va.

1 Bug river on the section frordegrzynskie Lakedo the city of Brest requires upgrading to
class Va. Currently, the depth of theemin 210 days per year is limited to 0.8 m (taking into
account the current routing of E40 international waterway section VisBiksst).

[ -40in Ukraine:

1 Insufficient depth from the outlet of Pripyat riterthe Belarus border.

1 modernize of six lockef the Dnieper river is necessary, their condition is unsatisfactory.
2. Reconstruction variants of E40 waterway on Vistuld Terespol section

2.1. Routevariants

After completing economic, hydrengineering, hydrological and social analysis the team of experts
defined eight routes which were parameterized in detail. From among them, the Commission of the
project together with experts selected three most realistic variants that meet the requirements of the
project:

I. Northern route (Variant 1): Debe reservoire@zynske Lake) - Valley of Lower Bug River-
Wolomin plaini Siedlecka elevation Lukowska plain- Lomaska depressierkKodenska Plain-
Polesie BrzeskieBug around the TerespoEstuary of Mukhavets rivetength 2078 km).

II. Middle route (Variantll): the mouth of the Wilgaiver at Vistulariver - Vistula Centralvalley -
Garwolinska plain i Zelechowskaelevation- Lukowskaplain i Valley of Wieprz river i Bystrica
river - Parczewskalain - WieprzKrzna channeli Lomaskadepression Kodenskaplain - Polesie
Brzeskie- Bug around TerespelEstuary of Mukhavets river (lengtt®5.9 km).

lll. Southern route (Variant lll): estuamyf Wieprzriver to Vistula river- Vistula Centralvalley -
Valley of Wieprz river- Parczewskalain - Lomaskadepression Kodenskaplain - Bug around the
Terespol Estuary of Mukhavets rivgtength 159.6 km).

The course of profiles of three variantpiresented in figres31-33, and the map of three variardf
the channel routes with location of the proposefts is shown in figre 34.
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Fig. 30. Map of traffic restrictions on the international waterway E 40
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Fig. 33. Proposed dam locations for Vistuld erespol waterway for Variant 111
Source:Own elaboration of Maritime Instituie Gdansk Department of Economics and Law.
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Fig. 34. Locks location for each waterway route in three variants.
Source:Own elaboration of Maritime Institute in GdansRepartment of Economics and Law.






































































































































































































