B PRACTICE / A journey across Swiss hydropower plants

Fig. 5. From left: crossing the Lago di Lei dam in the Alps (1,933 m a.s.l.); hiking away from the Moiry Dam (2,248 m a.s.l.) towards the Grande Dixence complex

ron power plant (Grande Dixence), with
an installed capacity of 1,269 MW, would
generate the same energy in roughly 20
milliseconds, using only about 1,300 lit-
ers of water — a striking reminder of the
scale of these Alpine giants.

Ups and downs: the rhythm

of the journey

Every adventure has its rhythm — moments
that lift you up and moments that test your
resolve. Ride the Dams was no exception.

One of the toughest decisions came in
Robiei, Ticino on Thursday on August 27th,
where the last two stages in the area were
originally planned as a two-day sequence:
hike from Maggia to Gries, sleep in

a mountain hut, then retrieve the bikes
and climb the Nufenen Pass into Valais.
But nature had other plans. The forecast
of heavy rain sweeping in from the South
forced us to rethink everything. Instead of
splitting the effort, we compressed two
stages into one epic day — from 6 a.m.
to 6 p.m. Twelve hours of riding and hik-
ing, pushing through valleys and passes,
determined to stay ahead of the storm.
It was intense, but it worked: we avoided
most of the rain and earned a well-de-
served rest day while the downpour ham-
mered the mountains.

And then there were the highs — the
moments that made it all worthwhile.
Quiet hours alone in the high country,

Fig. 6. From top: project participants together with members of the support team for the final stage, Tobias
Féassler (Head of communication & public affairs) and Navin Parasram (Head of trading), concluding the jour-

ney at Alpiq headquarters in Lausanne
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where the only sound was the wind and
the rush of streams. Sweeping descents
into valleys that opened to conversations
and laughter. Encounters with employees
who turned technical systems into human
stories. A WhatsApp group buzzing with
updates, family and colleagues cheering
us on, and even the CEO dropping hearts
reactions on our posts.

Above all, friendships forged on steep
climbs and long days — where effort
became connection and landscapes
became lessons.

Lessons & looking ahead

Born as a sportive challenge, Ride the

Dams turned out to be a transformative

experience built on three pillars:

« conviction — belief in the idea brought
both company support and team
engagement,

+ planning — from route design to logis-
tics, nutrition, and contingency scenarios,

« shared ownership — each team mem-
ber took responsibility for specific stages,
creating strong trust and alignment.

The greatest lessons came from the moun-
tains themselves. We saw with our own
eyes what inflows truly mean. Numbers
became rivers. Models became valleys.
We learned from operators, meteorol-
ogists, and local authorities that hydro-
power is not only a technical system. Our
work is not just about optimisation; it is
profoundly human.

Olivier Van Cutsem
Simone Jola

Asset optimisers
Alpiq

Graphics and photos are from the
archives of Alpiq.
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Amendment to the “EIA screening” Regulation
— TRMEW's position in the consultations

The proposed amendment to the Regulation on projects likely to have signif-
icant effects on the environment provides for the exclusion, from the list of
projects potentially having significant effects, of the expansion, reconstruction
or installation of wind power plants that increase the capacity of an existing
installation, provided certain conditions are met. During the public consulta-
tions, the Polish Association for Small Hydropower Development (TRMEW) pro-
posed analogous exclusions for hydropower plants.

he draft Regulation of the Council of

Ministers amending the Regulation

on projects likely to have significant
effects on the environment of 19 Novem-
ber 2025 introduces a single change to the
currently binding Regulation of the Council
of Ministers of 10 September 2019 on pro-
jects likely to have significant effects on the
environment (the so-called “EIA screening”
Regulation). In § 3(1)(6)(b), an exclusion
was added covering the expansion, recon-
struction, or installation of a power sta-
tion using wind energy to generate elec-
tricity, undertaken in order to increase
the installed total nominal capacity of the
completed wind farm by no more than
30%, provided that neither the number of
installations forming part of that wind farm
increases nor their location changes, and
the 100 MW capacity threshold — qualify-
ing wind farms for the “always significantly
affecting” category — is not reached. From
a practical standpoint, the intention is
to limit cases in which small-scale mod-
ernisations trigger the full formal regime
designed for projects with a greater poten-
tial for impacts.

TRMEW's position in the consultations:

a call to extend the amendment

beyond wind

TRMEW does not challenge the change
concerning wind installations as such but
calls for the introduction of analogous
adjustments in the "EIA screening” Regula-
tion with respect to hydropower plants. In
TRMEW's view, in the case of small hydro-
power plants (SHP) — as with wind instal-
lations — limited-scale modernisation or
equipment upgrades should be excluded
from the category of projects potentially
affecting the environment. In the back-
ground lies the classic dispute over propor-
tionality: whether environmental impact
assessment instruments should also cover
projects that do not change impound-
ment parameters and do not create new
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barriers but merely make use of existing
infrastructure.

TRMEW's key demands: SHP up to

1 MW on an existing impoundment

and reconstruction of SHPs

The most important proposals concern
§ 3(1)(5) of the Regulation. TRMEW calls
for exempting from the obligation to
obtain environmental decisions renewable
energy installations with a total installed
electrical capacity not exceeding 1 MW
that use hydropower to generate electric-
ity, provided that two conditions are met
cumulatively. First, the installation should
be located on an existing impoundment
(i.e. without creating a new transverse bar-
rier). Second, the installation should be
located outside protected areas, including
Natura 2000 sites.

In addition, TRMEW calls for excluding from
the list of projects that may potentially have
significant effects on the environment the
reconstruction of any hydropower plant
with a capacity not exceeding 1 MW.

TRMEW's environmental rationale:

“equipment-related, not hydrotechnical”
TRMEW justifies its position with a sub-
stantive argument: the projects covered
by the proposed exclusion are equip-
ment-related in nature, not hydrotechnical.
In the Association’s assessment, they do
not involve the construction of new barri-
ers, do not change the impoundment level
or the hydrological regime, do not inter-
fere with the riverbed, and do not cause
additional fragmentation of ecological
corridors. Consequently, the impact pro-
file should remain essentially the same as
before implementation, as the key com-
ponent of hydromorphological impacts is
associated with the existing impounding
structure rather than with the installation
of generation equipment. In terms of the
logic of legal qualification, this amounts

to a demand that environmental proceed-
ings be triggered when impact parameters
change (e.g. through raising the impound-
ment level, creating a new impoundment,
or changing the function of the structure),
and not when only technical retrofitting or
the replacement of equipment within exist-
ing infrastructure occurs.

The second pillar of the comments:
restoration and reconstruction of
impoundments

In parallel, TRMEW calls for modifying
§ 3(1)(69) of the Regulation. The organ-
isation proposes excluding from the list
of projects potentially having significant
effects on the environment the restoration
or reconstruction of impounding struc-
tures (with the reservation of the structures
indicated in § 2(1)(35) and (36), i.e. with an
impoundment height exceeding 5 m or
serving to retain more than 10 million m3
of water), where the works are restorative
or modernising in character and do not
result in raising the impoundment level or
changing the function of the structure. The
justification indicates that such works do
not create new barriers in the river channel
and do not generate new hydromorpho-
logical impacts, and that their purpose may
be linked to safety, structural stability and
the improvement of operating conditions.
In practical terms, the aim is to ensure that
maintenance and modernisation works at
existing impoundments are not automati-
cally treated as “new investment” projects,
as they do not lead to changes in the key
impact parameters.

Systemic coherence: the relationship
with the Construction Law

An important element of TRMEW's posi-
tion is the argument of systemic coher-
ence. The organisation points out that the
reconstruction of small hydropower plants
of up to 1 MW has been classified under
the Construction Law as works not requir-
ing a building permit, but only a notifi-
cation. This evidences statutory recogni-
tion that the typical scope of interference
in such works is limited. If the construc-
tion regime differentiates the formal bur-
den depending on scale and risk, then an
analogous logic should be reflected in the
"EIA screening” Regulation: the obligation



connected with the environmental proce-
dure should not remain “stricter” than con-
struction requirements in situations where
the project does not increase hydrotechni-
cal impacts and does not enter particularly
sensitive areas. Otherwise, there is a risk of
regulatory inconsistency and of creating
the impression that environmental quali-
fication functions as a procedural barrier
even in matters where protective objec-
tives do not gain any real reinforcement.

Repowering of SHP: technological
modernisation and the pressure of the
30 June 2027 deadline

TRMEW also highlights the time fac-
tor. The organisation indicates that many
SHPs were built in the 1990s and the early
2000s and now require modernisation
to maintain efficiency, safety and opera-
tional stability. Repowering, in this sense,
means replacing turbines, generators, and
automation and control systems, without
changing the characteristic parameters
of the impounding structure and without

interfering with the impoundment level.
TRMEW argues that such modernisations
are, in practice, a condition for accessing
FIT/FIP support mechanisms, while the
possibility for modernised installations to
enter the support regime is limited by the
30 June 2027 deadline. If administrative
procedures, including the obtaining of an
environmental decision, remain lengthy
even for actions with low environmental
risk, there is a risk that part of the mod-
ernisation effort will become infeasible
within the statutory timeframe.

Conclusions: the rationale for

exclusions and the conditions for

their stable application

TRMEW's demands point towards a model
of “selective screening”, based on thresh-
olds, locational criteria, and negative con-
ditions. For hydropower installations:
a 1 MW threshold, location on an exist-
ing impoundment, and exclusion of pro-
tected areas; or a 1 MW threshold and
reconstruction. For impounding struc-
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tures: restoration or reconstruction with-

out raising the impoundment level and
without changing the function. Clear defi-
nitions of boundary concepts (e.g. “exist-
ing impoundment”,
the scope of “reconstruction”) and the
possibility of objectively verifying them
on the basis of technical documentation
and locational data relative to nature pro-
tection reduce discretionary qualification
and ensure the stable application of the
exemptions.

change of function”,

Ewa Malicka
President
TRMEW

4-5.03.
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| Fig. 1. View of the Staniszcze SHP
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About the implementation of I0OZE Flumen technology
on the Mata Panew River

In the Opole region, a new hydropower plant based on a technological solution
dedicated to low heads is currently being launched on the Mata Panew River. The
facility was built to a modern, highly advanced standard, based on interopera-
ble functional and architectural modules. Let's see what specific benefits investors
gain from implementing a small hydropower plant (SHP) in this particular model.

he Staniszcze SHP is a project (as is

sometimes the case in this indus-

try) with a long formal history, dat-
ing back to 2011 when the originator of
the SHP submitted an application for the
first environmental permission. In its orig-
inal form, as set out in the building permit
issued in February 2017, it envisaged the
construction of a new rubber dam, and
powerhouse with two Archimedes screws
with a total power of 140 kW. Additionaly,
the facility was to be equipped with a fish
pass and a portage for kayaks.

The investor, who acquired the project
with a set of ready-to-use administrative
decisions, encountered lasting difficulties
in finding a turnkey power plant construc-
tion offer that would ensure expected
profitability. Contrary to the rules of sus-
pense, we will reveal that the project ulti-
mately ended up under the wing of IOZE
hydro. The design assumptions were thor-
oughly revised in terms of hydrology,
technology, construction and economics.
In this way, in consultation with the owner,
an alternative investment concept was
developed which, once implemented, will
allow the assumed simple payback time to
be achieved.

Adjustment of the project

In the spirit of professional responsibility
for the investments, IOZE hydro adheres
to the principle that only projects enabling
the maximum possible utilisation of availa-
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ble hydropower potential should be imple-
mented. Although the Staniszcze SHP pro-
ject had a building permit, a decision was
made to restart the administrative proce-
dures. The aim was to reflect the optimised
shape of the SHP, as defined in the newly
developed concept. Ultimately, the sec-
ond environmental permit, zoning permit,
water law permit, and replacement build-
ing permit were obtained in two years,
which is nearly three times faster than in
the case of the original project. This was
possible thanks to the interdisciplinary
cooperation of the project team.

Equipped with all the permits, the 10ZE
hydro team began work on a greenfield
investment in one of the bends of the
Mata Panew River. However, before we
move on to the report on the work in situ,
let us clarify that the project in its new
form is a power plant based on technol-
ogy developed specifically for such loca-
tions, with an installed capacity higher
than originally planned for this small
hydropower plant. At the conceptual
stage, the aforementioned verification of
the project assumptions and economic
analyses were carried out, based on the
projected annual production of 900 MWh
and the estimated capital expenditure
(CAPEX) and operating costs (OPEX). The
NPV calculations clearly confirmed the
validity of implementing the SHP in the
suggested formula — the project went
from unprofitable to attractive for invest-

ment (the simple payback time was calcu-
lated at approx. 9 years). Based on the rec-
ommendations of IOZE hydro specialists,
a business decision was made to immedi-
ately commence construction and design
work on the generation technology. The
key solutions applied at the implementa-
tion stage are presented below.

Target shape of the SHP

It should be noted that, compared to the
original plan, the overall outline of the
power plant and its accompanying infra-
structure has not undergone any radi-
cal changes. As usual, the devil is in the
details, as discussed more in the follow-
ing paragraphs. In the meantime, however,
let us focus for a moment on the architec-
tural part. It includes the SHP block, inlet
and outlet channels, a weir and a verti-
cal-slot fish pass. The construction part
incorporates mechanical, pneumatic, and
electrical equipment, as well as control
and measurement devices and automa-
tion systems.

The single-storey powerhouse, constructed
of reinforced concrete, was built on a rec-
tangular plan measuring approx. 6x8 m
and is adjacent to a two-span segmen-
tal flap weir (see box for more on the weir
closure technology) with a total span of
19 m and equipped with additional repair
closures. The vertical-slot fish pass, the
dimensions of which were increased as part
of the design improvement, is ultimately
55 m long and consists of 19 chambers.
The whole is complemented by a portage
for kayaks. It is worth noting here that
the construction part of the project was
designed in such a way as to minimise the
area of earthworks required, which in turn



translated into a reduction in the scope
of excavation safety measures and lower
financial outlays in this area. Intelligent
three-dimensional modelling using BIM
standards played a significant role in the
process of rationalising the scope of the
project, allowing for the verification of var-
ious construction options (see the box for
more on this topic).

Dedicated technology
The I0ZE Flumen technology installed
at Staniszcze SHP was created for the

S ht

3D modelling as a tool for
optimising SHP projects
Sebastian Wotowski

Designer
I0ZE hydro

The transition to 3D modelling of pro-
Jjects at IOZE hydro has significantly
improved the efficiency of task imple-
mentation. Continuing with the 2D
standard would have made it much
more difficult to carry out the increas-
ingly larger and more complex projects
that we are currently undertaking. By
implementing BIM tools, we are able to
generate highly complex designs, both in
terms of the size of the investment and
the coexistence of infrastructure from
many industries, including mechani-
cal, installation, architectural, structural,
and strictly construction-related. The 3D
model allows us to coordinate between
industries and avoid collisions. With the
use of specialised software and 3D mod-
eling, industry experts no longer need to
search flat drawings for solutions from
other specialist areas. The entire, mul-
ti-faceted design is contained in one
place, in a model that contains a collec-
tion of information equivalent to mul-
ti-page work carried out in 2D standard.

Another unquestionable advantage of
BIM is the ease of making changes while
controlling the effects of these changes

Fig. 2. From left: start of earthworks, driving sheet piles, inflow chamber to SHP

energy- and cost-efficient use of hydro-
logical potential in locations with very
low head. Even those that were previously
considered unprofitable or difficult to
develop. The high-efficiency yet uncom-
plicated turbine minimises the scope of
construction work. Thanks to the stand-
ardised design, delivery, and installation
process of IOZE Flumen, the time needed
to complete the hydropower plant was
significantly reduced, and the implemen-
tation itself went exceptionally smoothly.
Two identical Kaplan turbines in a siphon

on other elements of the design. Working
on a 3D model allows for the implementa-
tion of inventory results obtained using 3D
scanning technology, which is particularly
important in SHP facilities. One example
is the ongoing modernisation of the hydro-
power plant on the Brda River, for which
we were able to model the historic building,
constructed at the beginning of the 20th
century, in great detail. A precise three-di-
mensional model allows for the correct
design of new solutions, perfectly matched
to the existing, aging infrastructure.

A comprehensive, multi-disciplinary 3D
model also facilitates reporting to the
investor on the progress of work and pro-
vides a clearer visualisation of selected
solutions. Everyone involved in the pro-
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arrangement, with an installed capacity of
90 kW and a flow rate of 7 m3/s, operating
at a nominal head of 2 m, were installed
in the facility in question. Water is sup-
plied by a reinforced concrete and steel
intake chamber with optimised geome-
try. Each turbine is terminated with a rein-
forced concrete draft tube, appropriately
modelled in terms of hydrodynamics.
The hydro units are equipped with asyn-
chronous generators, and the entire con-
trol system is operated via two cabinets
located in the SHP powerhouse. The mas-

ject have constant access to the infor-
mation contained in the model. This
reduces the time needed to prepare esti-
mates and cost calculations. BIM allows
us to manage the project effectively. By
assigning appropriate attributes and
structure to the model in a simple yet
transparent manner, we can divide the
facility according to the scope of indi-
vidual implementation stages. This, in
turn, streamlines work scheduling and
contracting. We have been implement-
ing our hydro plant projects, including
the Staniszcze SHR using this model for
some time now. The detailed multi-dis-
ciplinary 3D model allows us to predict
and deliver all the necessary solutions to
the construction site — we leave noth-
ing to chance.

Fig. 3. Three-dimensional model of the project optimised in the BIM software environment
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SHP equipment Importantly, as part of the cost rationalisa-
Andrzej Kuszak tion of the project, it was decided to change
Technology designer the technology used to construct the weir.
I0ZE hydro

Ultimately, a modern segmental flap weir
In addition to hydro units, a number manufactured by IOZE hydro was built —
of peripheral devices have also been a solution combining the advantages of
installed at the Staniszcze SHP to ensure  classic segmental and flap closures in a sin-
high-efficiency operation of the facil-  gle structure. It was designed as a two-span
ity. Dedicated hydraulic actuators were  weir (each 9.5 m wide), which ensures high
designed and manufactured for both  throughput and flexible flow management 12 .
the turbines and the weir. The solutions  in various hydrological conditions. Fig. 5. Hydraulic power supplies for the
. s IH . weir and turbine
used in the power supply unit differ sig-
nificantly from standard solutions offered =~ The movable closures were made in the cise and continuous measurement of the
by other manufacturers, both in terms of  form of steel segments, on which two inde-  position of each flap. Thanks to the use
ergonomics and functionality. pendently controlled flap closures were  of hollow piston rods, the measuring sys-
installed. Under normal operating condi- tem is effectively protected against dam-
The layout of valves and connections has  tions, water is passed through the top of the  age and the effects of weather conditions.
been designed at the operator's eye level, flap gates, while during floods it is possible
which significantly improves the reada- to raise entire segments, which significantly — The operation of the weir has been fully
bility of the installation and ease of use.  increases flood safety and also simplifies, for  integrated with the facility's master auto-
Thanks to the appropriate arrangement  example, the flushing of debris through the  mation system, which enables correla-
of signalling elements, it is possible to  weir opening. The method of damming and  tion with the operation of the hydro units
clearly verify whether the control signal ~ conducting water is carried out in accord- and virtually maintenance-free opera-
reaches the correct valve, with the sig- ance with the water management instruc-  tion. The robust steel construction, com-
nal LEDs facing directly towards the user.  tions. The key element for the flexibility of ~ prehensive anti-corrosion protection and
This configuration allows full control of  the damming system is the hydraulics and  solutions facilitating installation and ser-
the device status during standard service  automation of IOZE hydro. The segments  vicing guarantee the reliability of the
work at the control cabinet. All cables  are lifted by dedicated hydraulic actuators, ~damming device. The weir used is a mod-
and hoses have been routed outside the  powered by a proprietary hydraulic unit.  ern response to the needs of contempo-
enclosure, which eliminates the pres- Flap actuators are equipped with integrated  rary hydrotechnology, hydropower and
ence of elements that could mask possi- linear potentiometer, enabling very pre- flood protection.
ble leaks inside the device. In the event
of a leak or technical fault, the damage
is immediately visible, and its location
and removal are greatly simplified, which
translates into shorter service times.

The power supply has been designed
and selected individually for the specific
operation of a small hydropower plant, i . -
in contrast to standard solutions, where ' . 4 R
valves are located low and in a man- ey ——
ner that is inconvenient for operation, &t s S
which hinders operation and diagnostics.  Fig.6. Segment flap closures of the weir
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ter control and data visualisation sys-
tem integrates the operation of both the
power generation system and the fully
automated damming weir and screen
cleaner, which is necessary to maintain
a stable water flow to the turbines.

A proven model for future investments
The implementation of the Staniszcze SHP
confirms the effectiveness of the I0OZE
hydro implementation model, based on
comprehensive technical and economic
optimisation of hydropower projects.
Our primary goal is not simply to get the
investment up and running, but to ensure
its long-term profitability. We advise inves-
tors as if we were building for ourselves —
that is why we do not undertake projects
which, despite having the necessary per-
mits, do not guarantee satisfactory eco-
nomic results.

In the case the Staniszcze SHP, the scope of
cooperation included not only consulting
and design, but also acting as the general
contractor, including the supply of all elec-
tromechanical solutions. IOZE hydro was
responsible for the complete construction
and structural works, standardised indus-
try documentation and the implementa-
tion of manufacturing technology, guar-
anteeing the effective implementation and

I0ZE Flumen standardisation

Krzysztof Grusiecki
Mechanical designer
CFD simulation specialist
I0ZE hydro

The turbine hydraulics were developed
as a result of advanced CFD simula-
tions performed in the ANSYS environ-
ment. As part of further standardisation
efforts, a series of devices was devel-
oped to cover a wide range of tech-
nological requirements associated
with low-head locations. In the stand-
ardisation process, matching values
were generated for various flow and
head values, representing the achieva-
ble power ratings at which the devices
can operate, as well as the correspond-
ing specific speeds, runner speeds and
number of blades. Depending on the
combination of these parameters, we
move along the applicability chart,
which indicates the most suitable |OZE
Flumen unit for exploiting the available
hydropower potential.

Fig. 7. From the top: interior of the control cabinet,
control box for the grid cleaner

economic viability of the entire project.
Close cooperation with the investor was
a key element of the process — joint anal-
ysis of technical and business assumptions
allowed us to achieve the most satisfac-

Fig. 8. Views from CFD simulation for a 4-blade
Kaplan turbine
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Fig. 10. Reinforced concrete works and installation of power plant equipment

For a standardised generating device, the
optimal shape of the inlet conduict was
determined, as well as the key parame-
ters of the turbine (including diameter and
geometry) and the variants of the param-
eters referred to in the previous paragraph.
The turbine's combinatorics were also
developed — the positioning of the guide
vanes relative to the position of the run-
ner blades — in order to achieve the high-
est possible efficiency of the device and

- -,_ﬁ?

the optimal angle of the elements relative
to each other. We can reveal that the key
to achieving the assumptions adopted in
the field of mechanics and hydraulics is to
translate them into the language of auto-
mation and control. This is done, among

other things, through linear measure-
ments of the extension of hydraulic actu-
ators and appropriate algorithms that
convert linear motion into the expected
angular displacement of the blades.

H[m]

Q [m3/s]

Fig. 9. From the top: view from the flow simulation in IOZE Flumen (streamlines generated in the
Siemens NX environment) and a graph showing the applicability of the device
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tory scope of investment and significantly
increase its profitability. The use of dedi-
cated |IOZE Flumen technology and appro-
priately selected turbines made it possi-
ble to improve the design both technically
and financially, translating into higher pro-
ductivity and better return on investment
ratios. Thus the Staniszcze SHP joins the
group of completed and optimised 10ZE
hydro projects. It is also further proof that
a properly designed and well-thought-
out modernisation or new investment can
transform an originally unprofitable pro-
ject into a stable and promising source of
energy, and therefore income for many
decades. We are fully committed to our
work, because the investor's success is also
our responsibility. Cooperation with IOZE
hydro is not only about purchasing tech-
nology, but it is also a partnership based
on knowledge, experience and real support
at every stage of a hydropower project.

~I0ZE

hydro

]
Wioleta Smolarczyk
tukasz Kalina

I0ZE hydro

Graphics and photos come from the
I0ZE hydro archive.
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Nysa Klodzka River Basin flood risk reduction
- recommendations

The September 2024 flood, which
affected south-western Poland, high-
lighted the scale of flood risk in the
Ktodzko region. Due to its topogra-
phy, geographical location, and hydro-
meteorological conditions, the area is
particularly vulnerable to sudden and
extreme flood events. The scale of
losses was enormous— material dam-
ages exceeded PLN 13 billion, destruc-
tion of hydrotechnical infrastructure
amounted to at least PLN 1.2 billion,
and floodwaters inundated more than
10,000 residential buildings, affect-
ing nearly 250,000 people. The flood
revealed significant deficiencies in
flood protection infrastructure, opera-
tional communication, and early warn-
ing systems, while simultaneously
confirming the validity of investments
implemented in recent years, includ-
ing the construction of the Racibérz
Dolny dry flood retention reservoir.

n response to these challenges, the

State Water Holding Polish Waters

(PGW WP), under the leadership of
Professor Janusz Zaleski — an interna-
tionally recognised expert in water man-
agement and one of the co-creators of
the Racibérz Dolny Reservoir — initi-
ated intensive work in 2024 on the Nysa
Ktodzka River Basin Flood Risk Reduction
Programme. This strategic document aims
to identify solutions that will protect resi-
dents of the Nysa Ktodzka catchment area
from the impacts of similar major flood
events in the coming years.

Recommendations of Professor
Zaleski's team
The programme developed by Profes-
sor J. Zaleski's team aims to reduce flood
risk through a combination of non-struc-
tural and structural measures, rather than
merely transferring flood risk down-
stream. The recommendations for the
proposed solutions are based on three
guiding principles:

1. effectiveness: protecting the largest pos-
sible number of people (and the greatest
extent of urbanised areas) from flooding;

2. limited social impact: measured by the
estimated number of people and build-
ings that would be subject to relocation;
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3. feasibility: the possibility of rapid project
preparation and implementation within
a predictable timeframe and within
available financial resources.

Given the development of river valleys
in the Ktodzko region and the location
of towns and settlements along rivers, it
must be borne in mind that the greater
the intended effectiveness of the proposed
investment measures, the greater their
associated social impact.

Recommended variants for the Biata
Ladecka River

In February 2025, a draft of the Nysa
Ktodzka River Basin Flood Risk Reduction
Programme was prepared and made pub-
licly available, including on the PGW WP
website. Based on the analyses and calcu-
lations conducted, the expert team recom-
mended the implementation of variant W2
for the Biata Ladecka catchment and pro-
vided justification for this proposal. Follow-
ing public consultations on the Programme
draft and additional calculations, the
authors subsequently proposed variant W2C
as well. Both W2 and W2C should undergo
further, more detailed analysis as part of the
development of a feasibility study.

Variant W2 proposes the construction of
four new dry flood-control reservoirs and
the reconstruction of the Stronie Slaskie
Reservoir, which together will have a total
storage capacity of approximately 15.23
million m3 of water:

1. following the 2024 failure, the Stronie
Slaskie Reservoir requires reconstruction
and modernisation to enable full use of
its retention capacity and to enhance the
safety of the structure by implementing
modern design solutions;

2. construction of the Goszéw Dry Reser-
voir on the Biata Ladecka River (upstream
of Stronie Slaskie): the planned storage
capacity of the reservoir is approximately
5.4 million m3, with an estimated flood
peak reduction of 63%;

3. construction of the Bolestawow Dry Res-
ervoir on the Morawka River (upstream
of Stronie Slaskie): the planned stor-
age capacity is approximately 3.42 mil-
lion m3, with an estimated flood peak
reduction of 54%;

4. construction of the Stojkéw Dry Reservoir
on the Biata Ladecka River (downstream
of Stronie Slaskie), coordinated with the
Rudawka flood retention area: this invest-
ment was proposed by a local resident
of the Ktodzko region during consul-
tations held as part of the Programme
development and was included in variant
W2 instead of the previously considered
dry reservoir in Radochéw. The initially
planned storage capacity of the Stojkoéw
Reservoir is approximately 2.13 million m3,
while the Rudawka flood retention area
would provide about 2.9 million m3.

The location of the new reservoirs is
intended to intercept the flood wave
upstream of Stronie Slaskie and Ladek-
Zdroj, thereby protecting both these towns
and the areas of settlements and towns
located downstream.

Variant W2C, adopted for analysis in the sec-
ond half of 2025, assumes the elimination
of the Goszéw Reservoir and the construc-
tion of three smaller reservoirs — Bielice,
Stary Gierattow, and Miynowiec — in addi-
tion to the construction of the Bolestawow
and Stojkéw reservoirs, the Rudawka flood
retention area, and the reconstruction of
the Stronie Slaskie Reservoir:

1. construction of the Bielice Dry Reservoir
on the Biata Ladecka River: the planned
storage capacity is approximately
2.7 million m3;

2. construction of the Stary Gierattéw Dry
Reservoir on the Biata Ladecka River:
the planned storage capacity is approx-
imately 1.35 million m3;

3. construction of the Mtynowiec Dry Res-
ervoir on the Mtynowiec tributary: the
planned storage capacity is approxi-
mately 0.9 million m3.

The combined storage capacity of these
three reservoirs would be approximately
4.95 million m3, replacing the planned
Goszéw Reservoir, which was to have
a capacity of around 5.4 million m3.

Justification for the selected variants

The recommendation to implement vari-
ant W2 was supported by detailed hydro-
logical analyses and hydrodynamic model-
ling, including an analysis of the historical



Source: PGW WP

flood wave reduction .
wron | Momberproeced | numberofproeced | ML | ol rtenton
u 9 (without failure) [cm]

W2 1,936 347 74 15,230
W2A 748 184 47 10,501
W2B 1,040 256 20 13,324
w2cC 2,411 399 73 14,780

Fig. 1. Flood risk reduction through proposed investment variants

2024 flood scenario without the Stronie
Slaskie Reservoir failure (variant W0), mod-
elling of the flood wave transformation
along the Morawka and the Biata Ladecka
rivers, delineation of flood zones for each
analysed variant, identification of buildings
within the flood zones, and estimation of
the number of residents at risk. These anal-
yses enabled a comparison of the effective-
ness and social impact of variant W2 with
the other variants considered in the study.

Variant W2C is an intermediate variant
between variant W2 and the community
proposals submitted during the consulta-
tion process. Based on the modelling car-
ried out, it can be concluded that it pro-
vides a level of flood wave reduction
similar to that of variant W2, while requir-
ing a smaller scale of population resettle-
ment. However, due to the larger number
of reservoirs as well as the greater height
of the dams, the costs of its implementa-
tion are likely to be higher. In light of the
above, Professor Zaleski's team recom-
mends retaining variant W2 as the imple-
mentation variant for the Biata Ladecka
catchment, while considering variant W2C
as an alternative in further analyses carried
out as part of the feasibility study.

Effectiveness of risk reduction

Model calculations showed that variants
W2 (fig. 1.) and W2C are the most effective
in reducing both the extent of floodplain
areas and flood risk. In contrast, the reser-
voir locations proposed during the pub-
lic consultation process (variants W2A and
W2B) do not provide a comparable level of
protection.

Social impacts and related challenges

The proposed locations of dry flood reten-
tion reservoirs are associated with the need
for the investor to acquire land for con-
struction and to relocate existing build-
ings and residents. This will cause incon-
venience for those affected and gives rise
to concerns about their future. Profes-
sor J. Zaleski explained that if such invest-
ments are implemented with the partici-

pation of World Bank funding (which has
not yet been decided), property acquisition
would be carried out in accordance with
the standards (ESS5) of this international
financial institution. In Poland, a number of
water management projects have already
been implemented under these princi-
ples, and former property owners received
compensation reflecting market value as
well as recompense for inconvenience and
losses resulting from changes in conditions
caused by the investment. National regula-
tions also include mechanisms for calculat-
ing compensation amounts.

Feasibility criterion

The investment variant recommended for
implementation can be prepared and exe-
cuted relatively quickly, provided that the
necessary funding is secured. At this stage,
it has not yet been possible to estimate the
implementation costs of the analysed vari-
ants in greater detail. However, the existing
experience of PGW WP indicates that the
unit costs of constructing small reservoirs
are higher than those of reservoirs with
larger storage capacity. Therefore, it can
be stated with a high degree of probabil-
ity that the community-proposed variants
are associated with higher construction
costs for such a flood protection system.
The small storage capacity of these reser-
voirs also means that their impact is local,
leaving a large part of the catchment with-
out protection.

Public consultations

Public consultations began on 26 Febru-
ary 2025 at the Lower Silesian Voivodeship
Office in Wroctaw. Participants included
representatives of local governments from
the Opolskie and Lower Silesian voivode-
ships, central government administra-
tion, employees of PGW WP, and research-
ers. A total of 12 meetings were also held
in municipalities affected by the flood. The
main objective of all these meetings was
to present the assumptions and content of
the draft Programme and to collect com-
ments and proposals. Information about
the consultations was disseminated by
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PGW WP local authorities, and the media.
Residents of the Nysa Ktodzka catchment
area, as well as other interested parties,
were also able to submit their opinions and
proposals via a dedicated form until the
end of April 2025. In total, 425 comments
and questions and 17 proposed solutions
were collected. As a result of the presenta-
tion of the draft Programme, various indi-
viduals and organisations also submitted
correspondence to PGW WP and other
institutions, including requests for access
to public information and even a peti-
tion. Questions were also raised by mem-
bers of parliament. Particularly active were
opponents of the construction of dry flood
retention reservoirs, who were largely con-
cerned about the consequences of reset-
tlement and the potential impact of the
investments on the development of munic-
ipalities that rely primarily on tourism.

For the Biata Ladecka catchment area, two
social proposals were selected for further
analysis:

1. a proposal from the team of authors at
OKIEM Hydrogeologa Crapch (architects:
M. Chachaj, Dr K. Chudy, and K. Krosny),
designated as variant W2A;

2. proposals included in the resolution of
the Stronie Slaskie City Council dated 29
May 2025, designated as variant W2B;

3.a compromise proposal (variant W2C),
combining solutions proposed by Pro-
fessor Zaleski's team and the social
stakeholders.

For other catchment areas, alternative
locations for dry flood retention reservoirs,
as well as other technical solutions aimed
at flood protection, were also proposed.

Work schedule - what's next?

Work on the Nysa Ktodzka River Basin
Flood Risk Reduction Programme is ongo-
ing. On November 6, 2025, the prelimi-
nary results of analyses and the compari-
son of variants W2, W2A, and W2B were
presented to the advisory team on flood
resilience, spatial planning, and post-
flood urban development, established
under the Ministry of Interior and Admin-
istration. The team is chaired by Professor
Pawet Rowinski, Head of the committee on
water sciences and water management of
the Polish Academy of Sciences (PAN). The
next meeting of the Team was held on Jan-
uary 15, 2026. In addition to reviewing the
comparison results of variants W2, W2A,
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W2B, and W2C, discussions also addressed
analyses conducted for other tributaries of
the Nysa Ktodzka, including the rivers Sci-
nawka, Biata Gtuchotaska, Budzéwka, and
Bystrzyca Dusznicka.

The next stage of the work will involve
preparing a feasibility study for the Biata
Ladecka River, which will include more
detailed analyses and calculations, as well
as an assessment of the environmental,
social, and economic conditions for imple-
menting dry flood retention reservoirs,
taking into account the recommended var-
iants W2 and W2C. It will also be neces-
sary to develop a schedule for the imple-
mentation of non-technical, planning, and
investment measures, as well as a financ-
ing model for the actions outlined in the
implementation plan.

The Nysa Ktodzka River Basin Flood Risk
Reduction Programme serves as a concep-
tual framework that defines the strategy
and directions for actions aimed at reduc-
ing flood risk. It does not, in itself, estab-
lish a legal title for investments, nor does
it directly affect the property rights of res-
idents in areas designated for construction
(e.g., expropriations, restrictions on prop-
erty use, etc.). The investments proposed
in the Programme will require separate
preparation, the development of project
documentation, obtaining the necessary
administrative approvals in accordance
with regulations, and conducting public
consultation processes. The estimated fig-
ures provided in the Programme can also
be determined more precisely at that stage.
It is also important to highlight the signif-
icance of implementing the non-technical
component, including small-scale reten-
tion, proper spatial planning of river val-
ley areas, and floodproofing of buildings
located in flood zones. These measures
fall under the responsibility of other insti-
tutions (local governments, the State For-
ests, property managers, etc.) and require
appropriate coordination. The State Water
Holding Polish Waters is also currently con-
ducting the purchase of properties in the
areas most at risk of flooding, both at the
request of residents and in accordance
with institutional recommendations.

Strategic context

Work on the Nysa Ktodzka River Basin
Flood Risk Reduction Programme fits into
a broader context outlined by the PAN
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Team for flood resilience recovery. The PAN
report emphasizes that “"Poland cannot
be completely freed from flood risk,” but
a systemic approach and climate change
adaptation are crucial. Flood risk reduc-
tion requires combining technical solutions,
such as modern reservoirs and the mod-
ernisation of existing infrastructure, with
non-technical measures. The key recom-
mendations from the PAN report include:
 strengthening planning measures to
limit development in flood-prone areas;

* integrating "hard” investments (dry res-
ervoirs) with nature-based solutions
(catchment retention, river renaturation,
and green-blue infrastructure);

« establishing a national, unified register
of flood damage (including indirect and
psychosocial impacts) to allow for a reli-
able assessment of intervention effec-
tiveness;

« implementing a national flash flood
warning system;

« considering the development of
a national flood insurance model that
would share risk between the state and
the market, potentially with mandatory
coverage in high-risk zones.

It should also be noted that natural reten-
tion (forests, wetlands) is important, but its
effectiveness in mountainous areas dur-
ing extreme rainfall events is very limited
— reducing runoff by only about 4-5%. For
this reason, the construction of dry reser-
voirs is essential.

Summary

Despite the massive inflow of water into
the Odra Valley in September 2024, start-
ing from its border section with the Czech
Republic, the valley did not experience
a repeat of the scale of destruction seen in
1997. The Racibdrz Dolny Reservoir played
a key role, with its construction — after
a very long period of planning and imple-
mentation — completed in 2020. To carry
out the project, over 700 residents (more
than 400 buildings) from two villages were
relocated from the area designated for the
Raciborz Reservoir basin between 2005
and 2019. Although initially reluctant, the
residents eventually accepted the relo-
cation. PGW WP greatly appreciates the
stance of the residents of Nieboczowy,
Ligota Tworkowska, and other towns
and villages, from whom properties were
acquired for flood protection investments.
These projects now ensure the safety of

people living in or visiting the areas pro-
tected by these measures.

Floods occurring cyclically in the Ktodzko
region, including those in 1997, 2009, and
2024, underscore the need for additional
retention in the form of flood control res-
ervoirs. This necessity was also highlighted
in the 2006 Odra Program, adopted by
the Polish Parliament at the beginning of
the 21st century, which was developed in
response to the impacts of the 1997 floods.
A significant portion of the 2006 Odra
Program has been implemented; how-
ever, some of its objectives — including
flood protection for the Ktodzko region —
remain to be fully achieved.

Between 2018 and 2025, the PGW WP pre-
pared and implemented a series of invest-
ments aimed at improving flood safety in
the Ktodzko region, although during this
period the priority was the protection of
major cities and urban areas in the upper
and middle Odra and upper Vistula river
basins. At the same time, substantial finan-
cial resources were also allocated to the
implementation of the first stage of flood
protection for Ktodzko and its surrounding
area. Comprehensive water management
in the catchment and the scale of required
investments demand actions spread over
decades, and these eight years repre-
sented only the initial stage, which needs
to be continued. The four new dry reser-
voirs constructed in the Ktodzko Valley can,
for now, protect these areas only to a lim-
ited extent.

In addition to increasing natural reten-
tion, whose capacity is quickly saturated
as rainfall intensifies, the main role during
extreme events can be fulfilled by addi-
tional dry flood retention reservoirs (such
as variants W2 and W2QC). This should be
complemented by appropriate spatial
planning and a property acquisition sys-
tem, forming a strategy to minimise the
impacts of potential future floods.

Bogdan Nowak, BEng, PhD
University of Wroctaw

Member of the team developing
the Nysa Ktodzka River Basin Flood Risk
Reduction Programme

Filip Szatanik
Piotr Cierpucha
PGW WP
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Developing skills for hydropower

Poland’s renewable energy sector is growing at a remarkably fast pace, creating
new jobs and increasing demand for skilled professionals. At the same time, the
industry is struggling with a shortage of qualified staff — especially in hydro-
power, which requires a blend of technical, environmental, and engineering
expertise. One response to these challenges is the creation of Sectoral Skills Cen-
tres (Branzowe Centra Umiejetnosci, BCU).

ince 2023, the Foundation for the

Development of the Education Sys-

tem (FRSE), on behalf of the Minis-
try of Education and Science, has launched
several calls for proposals targeting spe-
cific sectors. The aim was to establish
modern sectoral skills centres through
partnerships between industry stakehold-
ers and the authorities running vocational
schools and vocational training centres.

Sectoral skills centre is a new element of

Poland’s national vocational education sys-

tem, established as part of the National

Recovery and Resilience Plan. Over 120

such centres will be created across the

country, developed through collaboration
between educational and research institu-
tions and industry representatives. Among
the approved projects is the Sectoral Skills

Centre in the field of renewable energy —

hydropower, which is being established

at the Agricultural Education and Train-
ing School Complex (Zespo6t Szkot Cen-
trum Ksztatcenia Rolniczego) in Marszew.

Its activities will be based on four comple-

mentary pillars that together form a com-

prehensive support system:

* an education and training pillar, focused
on developing professional competencies;

+ an integration and support pillar, fos-
tering cooperation between education,
business, and public institutions;

« an innovation and development pillar,
aimed at implementing new technolo-
gies and improving workforce skills;

 an advisory and promotional pillar, pro-
viding career guidance, promoting
renewable energy sources, and conduct-
ing information activities.

The Centre will be equipped with mod-
ern technical infrastructure enabling prac-
tical training in hydropower, including the
construction and operation of small hydro-
power plants, water management, water
retention, and flood protection. The edu-
cational offer will be available to 300 par-
ticipants — pupils, students, adult learners,
and vocational education teachers. Train-
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ing activities are scheduled to begin in
March 2026. The project is fully funded by
the European Union, with a total value of
PLN 13,884,726.70.

A modern training centre for the hydro-
power sector
The Sectoral Skills Centre in Marszew is
being established in response to key eco-
nomic needs — both in the context of the
energy transition and the growing hydro-
logical challenges. In Poland, the level of
water retention is still only around 6%, sig-
nificantly below the EU-recommended
level of 25%. Combined with increasingly
frequent droughts and floods, this cre-
ates an urgent need to develop hydro-
technical infrastructure, which in turn will
enable a greater share of hydropower
in the national energy mix. The Centre
in Marszew will be a place where theory
meets practice. Training participants will
acquire competencies, among others, in:
 planning and implementing hydrotech-
nical investments,
« operation and modernisation of hydro-
power plants,
» operation of hydropower equipment
and installations,
« integrating energy production with
water retention and flood protection,
 applying modern engineering tools and
automation in hydropower.

Training offer

The training programme of the BCU in
Marszew has been developed to meet the
needs of a diverse and dynamic audience.
It is open to pupils and graduates of gen-
eral secondary and technical schools, stu-
dents and graduates of engineering pro-
grammes, professionals from the energy
sector and the water and wastewater sec-
tors, representatives of local authorities,
entrepreneurs and investors, as well as
adult learners looking to change careers
or enhance their professional qualifi-
cations. All courses and training pro-
grammes offered by the BCU are free of
charge, providing broad and equal access

to high-quality, practice-oriented educa-
tion. The full training offer for the period
from March to June 2026 is presented in
fig. 1. Classes will be delivered by experi-
enced industry practitioners with expertise
in the operation and design of hydropower
installations.

Laboratory equipment and practical
simulations
The BCU laboratory in Marszew will be
equipped with an advanced hydropower
plant simulator comprising five educational
workstations that replicate the operation of
facilities using different turbine types: pro-
peller, Kaplan, Francis, and Pelton turbines,
as well as an Archimedes screw (with and
without a frequency converter). Using the
SCADA system, it will be possible to gen-
erate disturbance signals such as the acti-
vation of protection systems (power loss,
drive protection tripping, smoke detection,
sensor failure), trigger alarms (high water
level, elevated bearing temperature, high
grid voltage), and modify analogue read-
ings related to, among others, water flow,
temperature, pressure, rotational speed,
and vibration. Each workstation will also
enable modelling the operation of vari-
ous types of discharge and control devices,
including electrically or hydraulically driven
weir gates, butterfly valves, knife gate
valves with actuators, and roller dam. The
centre will also be equipped with:

 two educational hydropower plant test
stations with turbines, operating in
a closed-loop water system with a capac-
ity of 200 liters, equipped with a DC gen-
erator, a data acquisition system, and
a set of interchangeable runners. These
stations will enable research and instruc-
tional activities including, among others:
plotting power curves as a function of
operating parameters, analyzing turbine
efficiency for different numbers and pitch
angles of blades, assessing mechanical,
electrical, and overall efficiency, and ana-
lysing energy flow using Sankey diagrams,

« models of hydro units with Kaplan, Fran-
cis, and Pelton turbines;

* a volumetric hydraulic unit with a digital
display, enabling testing of Pelton and
Francis turbine models and coopera-
tion with a stroboscope for blade motion
analysis;

« a comprehensive test stand for water tur-
bines and centrifugal pumps, compris-



Source: BCU in Marszew

course title

Hydropower engineering — fundamentals of technology

Power engineering and automation in hydropower plants

Operation of hydropower equipment

Site selection and design concepts for small hydropower plants
Small hydropower plants — investor training course

Modernisation and repowering of hydropower plants
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Fig. 1. Overview of courses scheduled for March-June 2026, delivered by the BCU in Marszew, including

target groups and course duration

ing a basic test unit, modules for testing
pumps and compressors, a dynamometer,
and an automatic data acquisition and
analysis system;

« an educational kit entitled “Save Energy”,
consisting of a multi-sensor measurement
system (COz, temperature, humidity, and
flow sensors, a light intensity meter, and
electrical energy meters), a data logger
with accessories, and a complete set of
measurement materials;

» the "Electromobility and Energy Stor-
age"” module, comprising a set of various
battery types (NiMH, LiPo, Pb, NiZn, and
LiFePO4), motor modules, a capacitor,
resistors, measuring leads, a digital mul-
timeter, a reversible fuel cell, and a min-
iature electric vehicle, enabling exper-
iments in energy storage, conversion,
and utilisation;

« a solar collector training system, includ-
ing a collector, a connection kit, a pump-
based safety and control unit, a switchgear
cabinet with a TCP/IP controller, a storage
tank with a heat exchanger, a water heater,
a mobile mounting structure, and a com-
plete set of installation materials;

 an air-to-water heat pump training sys-

« a set of specialised measurement instru-
ments, including a generator, a vibration
analyzer, multimeters, and feeler gauges.

Partnerships enhancing the quality

of education

The project is being implemented through
a broad partnership of educational, sci-
entific, and industry institutions. The pro-
ject leader is the Agricultural Education
and Training School Complex in Marszew,
a school with many years of experience
in vocational education, including pro-
fessions related to renewable energy. Key
partners involved in the initiative represent
the hydropower sector, the academic com-
munity, and organisations promoting sus-
tainable development. These include the
Polish Association for Small Hydropower
Development (TRMEW), Warsaw Univer-
sity of Technology, Polish Hydropower
Association (TEW), EKO LOGIKA Founda-
tion. Through collaboration with indus-
try experts and research centers, the BCU
in Marszew will offer training programs of
a high substantive standard, aligned with
the current labor market needs in the field
of hydropower.
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ises, describes, and enables the award-
ing of qualifications obtained both in for-
mal education (schools, universities) and
non-formal settings (courses, trainings,
work experience). It facilitates professional
development for candidates and allows
employers to assess competencies. The
system recognises qualifications regard-
less of where they were acquired, pro-
vides a detailed description of each qual-
ification, and assigns it a level according to
the Polish Qualifications Framework (Polska
Rama Kwalifikacji, PRK), supporting trans-
parency and credibility of qualifications in
education and the labor market. Within
the project, a new sector-specific qualifi-
cation — Operation of hydropower equip-
ment — will be developed. Once approved,
the BCU in Marszew will become a certi-
fied examination center, and graduates will
receive formally recognised qualifications
aligned with the needs of employers.

Course registration

Descriptions and schedules of courses
planned for the first half of 2026, as well
as detailed recruitment procedures and
required documents, are available on the pro-
ject website: www.bcuenergetykawodna.pl.

Information about the courses can also
be obtained from the TRMEW office:
biuro@trmew.pl mob. +48 564 649 644.

Those interested in participating in the
courses can send their applications to:
sekretariat@bcuenergetykawodna.pl.

BCOa "

Branzowe Centrum Umiejetnosci w Marszewie
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“The establishment and support of the Industry Skills Centre for the electrical power industry in the field of renewable energy at the Agricultural Education and Training School Complex in Marszew
(water)” was financed under the National Recovery and Resilience Plan, Component A “Resilience and competitiveness of the economy”, as investment A3.1.1 “Support for the development of mod-

ern vocational education, higher education and lifelong learning”.
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PSH in Europe: ambitions confront barriers

Europe needs flexibility to maintain
the pace of the energy transition, and
pumped storage hydropower plants
(PSHs) are returning to the spotlight
as a key element of power system sta-
bility. In a conversation with Matteo
Bianciotto — Head of Policy at the
International Hydropower Association
(IHA) — we explore why the continent
remains constrained by development
barriers and why Poland is still failing
to harness its full potential.

uring this year’s International

Forum on Pumped Storage Hydro-

power (PSH) in Paris, we had the
opportunity to speak with Matteo Bianci-
otto, a representative of an international
organisation focused on energy policy. His
perspective on the development of PSH in
Europe — supported by experience work-
ing with the European Commission, indus-
try stakeholders, and system operators —
helps explain why, despite growing needs
and a clear understanding of the role of
PSH, the continent is still moving much
more slowly than the energy transition
demands.

The world and China: different paces of
the energy transition

Right at the outset, our interlocutor pointed
to the difference in scale between China
and the rest of the world. “There is one
country today that is speaking a completely
different language — and that is China”, he
emphasized. It is there that several hundred
gigawatts of new pumped storage capacity
are being developed, while Europe remains
at a ratio of “one to ten or even one to
fifty”. This is not about comparing Europe
directly with the Asian giant, but about rec-
ognising how dramatically the importance
of long-term energy storage is changing on
a global scale.

An 80 GW potential, but only 3 GW
under construction

Today, around 32 GW of new pumped stor-
age hydropower capacity has been iden-
tified across the European Union. Com-
bined with the existing 43 GW of installed
capacity at operational facilities, this could
amount to roughly 80 GW capable of
balancing record volumes of renewable
energy sources (RES), which already fre-
guently produce more electricity than the
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system can absorb. The problem is that of
this impressive pipeline, only 3 GW is cur-
rently under construction — just 10% of
the identified 32 GW. The remaining pro-
jects have stalled at the concept stage, fea-
sibility studies, or lengthy administrative
and permitting procedures.

The biggest barriers: margin uncertainty
and long investment horizons

According to Matteo Bianciotto, Head of
Policy, one of the most serious challenges
is the unpredictability of future margins. "It
is difficult today to say what the difference
between the price of purchasing electricity
and the price of selling it will be in 10 or 20
years — and it is precisely this spread that
creates the margin for hydropower-based
energy storage”, he explained.

PSHs are investments designed to last
80-100 years, with payback periods meas-
ured in decades. In the reality of an energy
market that changes from year to year, it
is not easy for lenders and investors to
accept such long-term risk without sup-
port from stronger and more stable regu-
latory frameworks. My interlocutor does not
hide the fact that for many market players
this is a decisive factor, and that the lack of
such regulatory certainty effectively blocks
investment decisions.

Double grid charges and their impact

on the profitability of PSH

Another interesting part of the conversa-
tion focused on grid charges. “This is one
of the most absurd barriers”, he said. “In

Fig. 1. Signatories of the Paris Pledge at the International Forum on Pumped Storage Hydropower

some countries, pumped storage power
plants have to pay once for drawing elec-
tricity from the grid and then again for
feeding it back in. In a marginal business
like pumped storage, such charges can eat
up half of the margin”. Here, “marginal”
does not mean unimportant. It refers to
a business model in which revenues are
generated solely from the market price
spread — that is, the difference between
the price of electricity when it is purchased
and the price when it is sold. If that spread
narrows, and additional grid charges are
imposed on top of it, a project can quickly
lose its competitiveness.

Permitting: Europe’s procedural
marathon

Hovering above all these issues is another
major problem: permitting. Projects can
wait many years to obtain all the necessary
permits — sometimes as long as 10 or even
15 years. As he pointed out, in many cases
the issue is not so much a lack of approval
as a lack of specialised staff and efficient
administrative processes. In Matteo's view,
Europe needs to build stronger institutional
expertise — bodies that truly understand
the complexity of large-scale hydrotechni-
cal projects.

The Paris Pledge: a unified voice of
Europe’s energy industry

It was precisely these observations that
gave rise to the Paris Pledge — a decla-
ration prepared jointly by the IHA and
Eurelectric. The document has already
been signed by more than 60 organisa-
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tions, including Europe’s largest energy
companies, turbine manufacturers, tech-
nology suppliers, and industry associations.
“The idea is for the industry to speak with
one voice, and for this document to serve
as a tool in discussions with the European
Commission and national governments”,
explained an IHA representative. The Paris
Pledge aims to strengthen the role of PSH
in European energy policy, accelerate
administrative procedures, and help create
appropriate financial mechanisms for pro-
jects with long investment lifecycles.

Poland: great potential, minimal
presence in the debate

The discussion naturally turned to Poland as
well. Matteo Bianciotto noted that despite
the crucial role of pumped storage hydro-
power in Poland’s power system, as of the
date the declaration was signed — 9 Sep-
tember 2025 — not a single Polish company
had yet joined the signatories of the Paris
Pledge. “This is a relatively new document,
and we are still working to promote it more
widely. It is extremely important for Poland

Industry catalog

to be represented in this initiative”, he high-
lighted. This is all the more important given
that Poland’s energy system is currently fac-
ing fundamental changes: a rapidly grow-
ing share of renewables, increasing levels of
curtailment?, and the gradual phase-out of
conventional power units.

Matteo noted that the first positive sig-
nals are beginning to emerge in Poland
— for example, inquiries submitted to the
European Investment Bank regarding sup-
port for the modernisation of a 500 MW
pumped storage hydropower plant.
"Honestly, | only learned about this dur-
ing the forum — and that is a very good
sign”, he admitted. At the same time, he
emphasized that modernisation alone is not
enough. Poland is now facing the question
of how to build a power system capable of
coping with a growing share of unstable
and non-dispatchable renewable energy
sources, and how to fill the gap left by coal-

1 Deliberate, limited curtailment of electricity generation from hydropow-
er plants (despite the fact that they are available and capable of produc-
ing power) occurs when there is an oversupply of electricity in the grid
and generation must be reduced to maintain system stability.
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Pumped storage hydropower is a key
strategic factor enabling Europe’s long-
term decarbonisation, energy security,
and economic resilience.

fired power plants. It is precisely this ques-
tion that the Paris Pledge seeks to address.
Of course, the IHA does not present PSH
as a direct replacement for coal and gas —
because it is not. However, it does point out
that pumped storage hydropower plants
can help bridge that gap. Part of the role
played by coal- and gas-fired power plants
is to remain available to the system and to
balance the difference between electricity
demand and generation. This is exactly the
area that, as IHA representatives stress, PSH
can take over. "Pumped storage can be the
element that helps reduce dependence on
coal and gas power plants”, particularly dur-
ing daily peak hours, at weekends, or in sit-
uations involving sudden changes in avail-
able capacity. This, in turn, helps Europe
reduce its reliance on fossil fuel imports,
while energy consumers see tangible ben-
efits directly reflected in their electricity bills.
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What's next? Europe is waking up

to action

In the final part of the conversation, M.
Bianciotto summed up the situation with
words that perfectly capture the mood sur-
rounding Europe’s debate on the future of
the energy system: “For the first time, | feel
that something is truly changing. Govern-
ments are beginning to understand the
importance and role of pumped storage

hydropower plants”. He stressed, however,
that this is only the beginning. The tech-
nology is ready, the projects are prepared,
and the real challenge now lies in turning
those plans into reality. Europe is enter-
ing a phase in which system flexibility is
becoming a currency just as important as
energy itself. Pumped storage hydropower
plants — stable, proven, and long-lived —
may well become the foundation of this

new energy architecture. If Poland wants to
take part in this transformation, it can no
longer remain merely an observer.

5 International Forum
== Pumped Storage
[ Hydropower

]
Ewelina Bogacka
for “Energetyka Wodna"

Key conclusions and principles of the “Paris Pledge on Pumped Storage Hydropower”

- 9 September 2025
—

'Y

The Paris
B EPledge
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At the industry forum in Paris, a joint
commitment was made by Europe’s
hydropower sector to accelerate the
development of pumped storage hydro-
power plants — as an essential element
for the security and stability of electricity
systems amid a growing share of renew-
able energy sources.

Background and assessment of the
situation in Europe
The agreement highlighted that Europe
faces an urgent need to expand long-
term energy storage, which will enable
electricity systems to operate safely amid
increasingly unstable generation from
wind and solar power. According to anal-
yses cited in the document:

» by 2050, variable renewable energy
sources are expected to account for
around 86% of Europe's installed
capacity;

« the demand for system flexibility will
increase sevenfold;

» in 2023, over 12 TWh of renewable
energy was curtailed, costing con-
sumers approximately €4.3 billion;
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- instances of negative electricity prices
increased by 50% over the course of
a year.

In this context, the document recognises
pumped storage hydropower plants as the
most scalable, efficient, and technolog-
ically mature solution for long-duration
energy storage. They currently account for
over 90% of global storage capacity and
48 GW of installed capacity in Europe. As
highlighted by the European Commission’s
analysis, to meet future system needs, this
capacity should at least double over the
next 25 years.

Benefits and role of pumped storage

hydropower

The Paris Pledge highlights several functions

that pumped storage hydropower plants

perform within the electricity system:

 storing and redistributing energy over
hours, days, and weeks,

« stabilising frequency and voltage,

» providing reserve capacity and black-
start services,

 reducing the risk of blackouts and bal-
ancing costs.

PSH also supports the development of
renewable energy sources by reducing the
need for curtailment, stabilises electric-
ity prices, enhances energy security, and
decreases dependence on imported fossil
fuels. An additional advantage is the possi-
bility of using existing water infrastructure
or post-industrial sites, which significantly
minimises environmental impact.

Scale of planned investments

According to the data cited in the dec-
laration, more than 78 pumped storage
projects are currently being developed
in Europe, with a total capacity of around
35 GW and storage of over 700 GWh, some

of which are already under construc-
tion. Nevertheless, many projects are still
awaiting environmental and administra-
tive approvals, which the signatories con-
sider to be one of the key bottlenecks in
the energy transition process.

Industry commitments

Under the document, European compa-

nies and institutions in the hydropower

sector have pledged to carry out seven

main actions:

1. expand the portfolio of new PSH projects,

2. strengthen the European supply chain
and execution capabilities,

3. train new personnel and facilitate
knowledge transfer,

4. apply the best available technologies,

5. monitor and minimise environmen-
tal impacts,

6. communicate transparently about the
role of energy storage,

7. engage local communities and
authorities in the investment process
from the earliest stage.

Recommendations for European and

national policy

The signatories of the document also

address policymakers with proposals for

supportive actions:

« establish a dedicated EU program for
energy storage;

+ distinguish long-duration energy stor-
age from short-term storage in regu-
lations and support mechanisms;

« implement energy market reforms
and the RED Il directive;

« compensate system services and pro-
vide stable revenue mechanisms for
pumped storage hydropower plants;

« eliminate double grid charges;

* introduce accelerated permitting
procedures for strategically impor-
tant investments.
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Hydropower in Europe in the face of climate change,
new regulations and ESG requirements

Hydropower in Europe faces growing
hydrological variability, water scarcity,
regulatory demands and rising expec-
tations for credible ESG performance.
Addressing these pressures requires
transparent, science-based methods.
These enable operators to strengthen
and demonstrate responsible water
management, climate resilience and
operational performance to regula-
tors, financial actors and stakehold-
ers, while guiding the modernisa-
tion of existing plants and developing
emerging pumped-storage projects.

ydropower infrastructure across

Europe is being impacted by

hydrological conditions that dif-
fer markedly from the climatic regimes on
which many plants were originally designed.
Assessments from the European Envi-
ronment Agency (EEA) [1] and the Joint
Research Centre (JRC) [2], as well as cli-
mate projections, indicate increasing expo-
sure to prolonged low-flow periods, sharper
seasonal variability and more frequent
extreme-flow events. Seasonal water stress
and more rapid oscillation between drought
and intense precipitation events are already
observed in several European basins,
including in Poland [1, 3]. These shifts may
affect reservoir behaviour, sediment dynam-
ics, turbine performance and dam-safety
operations, requiring hydropower opera-
tors to adapt under evolving climate pres-
sures. These climate pressures coincide with
evolving system needs. With high penetra-
tion of wind and solar, ENTSO-E [6] iden-
tifies pumped-storage hydropower (PSH)
as the only mature long-duration storage
technology capable of providing multi-hour
balancing, inertia and black-start capabil-
ity at scale. Analyses by ENTSO-E and the
European Commission’s JRC, together with
industry discussions reflected in the 2024
Paris Pumped-Storage Forum and Pledge
[7], emphasise the need to expand PSH
capacity and modernise ageing assets),
highlight an emerging pattern: rather than
widespread construction of new large res-
ervoirs, Europe should prioritise targeted
upgrades, efficiency improvements, digital
monitoring, turbine refurbishment and the
development of new PSH facilities where
suitable conditions exist.
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Sustainable water resources
management

At the same time, competition for water is
intensifying. Basin-level pressures involv-
ing agriculture, ecosystems, navigation and
urban supply increasingly require hydro-
power operators to balance and justify
operational decisions with clear hydrolog-
ical reasoning. During droughts or rap-
id-flow shifts, the ability to secure and
demonstrate how environmental flows,
downstream safety, sediment continuity and
ecological status have been considered is
essential for regulatory trust, public accept-
ance and cross-sector cooperation. Ensur-
ing and evidencing these practices is also
fundamental to confirm that hydropower
can be considered a truly renewable form
of energy, grounded both in its low-carbon
generation profile and in responsible water
and ecosystem management.

In this context, operators and authori-
ties require robust, transparent methodol-
ogies capable of supporting both opera-
tional decision-making and independently
verifiable documentation. Such approaches
help ensure that hydropower maintains its
renewable value under changing climatic
conditions while meeting expectations for
environmental integrity, social responsi-
bility and accountable governance. This is
where structured, transparent methodolo-
gies become important: they create a con-
sistent basis for documenting performance,
identifying gaps and planning and execut-
ing needed improvements.

Standards for hydropower develop-
ment and modernisation

One such methodology is provided by the
Hydropower Sustainability Standard, which
offers a fully published, science-based frame-
work used internationally to assess 12 top-
ics, including hydrology, sediment and
water-quality processes, climate resilience,
biodiversity, infrastructure safety, social
impacts and governance (fig. 2). Its public
guidance and tools, training resources and
the option to work with accredited assessors
enable operators to evaluate new or exist-
ing assets against clear and verifiable cri-
teria. Certification is granted only once all
Minimum Requirements are met across the
Standard’s twelve topics. Advanced Require-
ments allow plants to progress further and
achieve Silver or Gold status, reflecting meas-
urable performance above the minimum
threshold [9]. Examples from recent assess-
ments illustrate the global applicability of the
methodology. The Fljotsdalsstod Hydropower
Project in Iceland obtained Gold certification
in 2024, becoming the first project in Europe
to achieve this level (HSA, 2024). Mascar-
enhas in Brazil also achieved Gold in 2023,
while Chorreritas in Colombia and Bakun in
Malaysia received Silver certification in 2023
and 2025 respectively [10]. Most recently, in
July 2025, the Coire Glas Hydropower Pro-
ject, Scotland, UK was awarded Gold certifi-
cation, becoming the first pumped-storage
hydropower project in the world to achieve
this recognition. These projects span multiple
scales, geographic contexts and hydropower
project types — including pumped-storage
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— demonstrating that the Standard can be
applied consistently across diverse hydrolog-
ical and socio-environmental settings.

European hydropower projects must com-
ply with multiple regulatory instruments,
such as:

« the Water Framework Directive (WFD),
Habitats and Birds Directives — Natura
2000,

» EIA and SEA Directives on impact assess-
ment and alternatives analysis,

» EU Taxonomy alignment required under
the eligible activity “Construction or oper-
ation of electricity generation facilities that
produce electricity from hydropower”,

» dam-safety legislation,

« flood-risk frameworks at national level.

The Hydropower Sustainability Standard
(HSS) helps operators demonstrate com-
pliance with these requirements through
consistent documentation, third-party ver-
ification and public reporting disclosure
on flow management, water quality, bio-
diversity measures and sediment continu-
ity; climate-risk analysis aligned with EU
adaptation guidance and taxonomy; trans-
parent reporting systems and stakeholder
engagement procedures; independent ver-
ification of environmental and social per-
formance, providing a consistent reference
for project preparation and modernisation,
as well as for environmental approval and
financial evaluation.

The HSS is largely consistent with Euro-
pean legislation and EU Taxonomy require-
ments and is a valuable tool to demon-
strate alignment both for hydropower
projects and hydropower operators. Reg-
ulators in several countries are exploring
the use of HSS assessments to complement

national approval processes. Governments
including in Nepal, Tajikistan, Colombia
and Indonesia have used the Standard as
reference point in national planning or
hydropower strategies, illustrating how the
Standard can complement national regula-
tory systems. For existing plants, the stand-
ard methodology supports the review of
environmental-flow regimes, sediment and
water-quality practices, turbine operations
during low flows, downstream safety pro-
cedures and biodiversity measures. For new
PSH or storage-upgrade projects, it provides
analytical tools for hydrological modelling,
alternatives assessment, climate-risk eval-
uation, reservoir management and stake-
holder engagement, contributing to clearer
regulatory processes and greater planning
certainty. For these, the HydroSelect Tool is
also helpful as an early-stage ESG screening
tool allowing early assessment and rank-
ing of multiple project options according to
their potential benefits and sustainability.

From a financing perspective, interna-
tional and European investors increasingly
require independently verified environ-
mental and social evidence. The method-
ology’s alignment with the Climate Bonds
Initiative's hydropower criteria [11], its rel-
evance to green-bond frameworks and its
consistency with EU Taxonomy criteria and
safeguards allow operators to demonstrate
credible ESG performance. In several coun-
tries, projects assessed under this approach
have accessed premium renewable-energy
certificates, improved financing conditions
or met due-diligence expectations for pro-
ject finance [12]. While financial outcomes
vary by market, the broader trend is clear:
hydropower projects must substantiate
their environmental and social claims with
independently verifiable data.

EcoLoGgY H

Conclusion

European hydropower must adapt and
respond to climate variability, water scarcity
and evolving system needs and demands,
including for flexible, long-duration storage.

The Hydropower Sustainability Standard

offers a publicly available, technically rigor-
ous and independently verifiable method-
ology that supports operators in improving
and demonstrating hydrological manage-
ment, sediment and water-quality prac-
tices, biodiversity protection, infrastructure
safety, governance and climate resilience
and coordination with stakeholders. Across
Europe, the Standard and complemen-
tary guidance and tools provide a practical
pathway to secure sustainable decisions for
modernising hydropower assets, support-
ing pumped-storage development, ensur-
ing regulatory alignment and strengthen-
ing access to sustainable finance. Its global
application shows that hydropower at any
scale can enhance performance when eval-
uated against clear technical criteria and
structured improvement processes.
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Beavers - nature’s own water engineers

Today's environmental challenges, such as droughts and floods, call for sustain-
able and effective solutions inspired by nature. These nature-based solutions
(NBS) are increasingly being applied worldwide. One of nature's most effective
— and often overlooked — helpers in this regard is the Eurasian beaver (Castor
fiber), which plays a crucial role in shaping hydrology both locally and globally,
while also supporting ecological restoration.

eavers stand out in the animal king-

dom for their remarkable skills,

which can be compared to several
human professions — they are lumberjacks,
architects and water management spe-
cialists. By building dams and lodges, they
create self-sufficient habitats. On small
streams with gentle slopes and relatively
low banks, their work begins with con-
structing a dam. These structures raise the
water level, allowing beavers to conceal
the entrances to their lodges and burrows,
move easily in the water, store food for
the winter, protect their young and escape
quickly when threatened.

Beaver dams are built from materials avail-
able in their surroundings — branches,
sediment and stones. In areas inhabited
by humans, beavers may also use pieces
of wood, metal, plastic, or bricks. The
whole family participates in construction:
some individuals fell trees and break off
branches, while others secure the gath-
ered materials to the streambed and banks.
Thanks to their solid structure, the dams
are watertight and durable — any damage
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is repaired quickly and efficiently, allow-
ing some of these constructions to last
for many years in the same location. Their
sizes vary widely, from small structures just
a few dozen centimeters long to impres-
sive constructions several meters high and
hundreds of meters long.

Water impoundment leads to the forma-

tion of so-called beaver ponds or beaver

wetlands. Their surface area — depend-

ing on the terrain and the height of the

banks — can reach even several hectares.

Dams and lodges built by beavers slow

down water runoff, increase soil moisture

and raise groundwater levels. The resulting

wetlands act as natural water-retention res-

ervoirs that:

 mitigate the effects of drought,

« reduce the risk of flooding,

» support the recovery of local aquatic
ecosystems,

+ improve water quality through filtration
and the settling of suspended particles.

Although beavers were long considered
useless, they are now increasingly seen as

natural allies in the fight against droughts
and floods.

Holding back water - the beaver as

a specialist

At a time when we are facing increasingly
frequent periods of drought, beavers are
doing, free of charge, the kind of work
that costs humans millions. As Tomasz
Jedrzejewski, PhD, DSc, a hydrobiologist
at the University of Wroctaw, points out:
“Beavers retain water in the landscape in
an exceptionally effective way. On a local
scale, they increase soil moisture and raise
groundwater levels”.

Beaver dams create wetlands that enhance
natural water retention — rather than
quickly draining into rivers, water stays in
place, nourishing ecosystems, irrigating
meadows and forests and restoring areas
of former wetlands.

Observations in the Tuchola Forest

Research conducted by the Institute of
Nature Conservation, Polish Academy
of Sciences in the Tuchola Forest (2019)
indicates that water from beaver wet-
lands is significantly cleaner than water in
fast-flowing streams — containing up to
30% less suspended matter and pollutants.
In addition, the presence of beavers in
the landscape affects soil water retention:
in the areas studied, the amount of water



stored in the soil increased by as much as
40%, showing that these small animals act
as natural regulators of hydrology.

Beavers in the Biebrza Valley

Similar effects can be seen in the Bie-
brza Valley, where the beaver population
has been growing rapidly since the early
1990s. Today, more than 6,000 individuals
live in the region. Over the past two dec-
ades, these animals have created hundreds
of small water bodies — so-called bea-
ver ponds — that act like natural sponges:
they hold water during droughts and, dur-
ing heavy rainfall, disperse excess water,
reducing the risk of local flooding.

Tadeusz Sidor, Deputy Director of the Bie-
brza National Park, emphasizes the impor-
tance of these activities: "Along the Biebrza
River, beavers cause no harm or trou-
ble and by building dams and impound-
ing water, they actually help improve water
levels in nature”. His words perfectly cap-
ture the role of beavers as natural “water
engineers”, whose presence supports both
ecosystems and local water security.

Szumirad - natural small-scale water
retention in practice

A good example of the effectiveness of
beavers as natural “implementers” of
small-scale water retention can be seen in
the village of Szumirad in the Olesno Forest
District. The expansion of the Natura 2000
area there has made it difficult to carry out
a planned hydrotechnical investment —
one of 17 small retention reservoirs under
the EU FENnIKS program (European Funds
for Infrastructure, Climate, Environment).

Before the foresters could find a for-
mal solution, nature took matters into its
own hands. Using an old, damaged foot-
bridge and an existing embankment, bea-
vers built a long, functional dam in just
a few evenings. The result was impres-
sive: a wetland covering more than 10 hec-
tares — three to four times larger than the
planned technical reservoir. Today, this res-
ervoir acts as a natural water store, help-
ing to combat drought, while also provid-
ing a safe habitat for beavers, protecting
them from predators and allowing them
to store food year-round. The Szumirad
example shows that beavers can achieve in
a remarkably short time what would take
humans years of planning, administrative
decisions and significant financial invest-

ment — and increasingly, it is not the bea-
vers that use the infrastructure; instead, the
infrastructure becomes part of the bea-
vers' solutions®. Around the world, we also
see beavers acting as natural water engi-
neers, supporting water retention, river
restoration and adaptation to the impacts
of climate change. The following examples
illustrate how beaver dams can effectively
mitigate the effects of droughts and floods,
while simultaneously restoring local eco-
systems and supporting biodiversity.

Restoration and the return of habitats
Since 2015, the Devon Beaver project,
coordinated by the Wildlife Trust, has been
underway in Devon, England. Beavers that
settled along the river have built several
dams, significantly altering the local water
system. These natural impoundments have
reduced the risk of flooding in the river’s
lower reaches by 30-60%, while simul-
taneously increasing water retention in
the landscape. During droughts, this has
improved water availability for agriculture
and the resulting wetlands and marshy
areas have become habitats for returning
aquatic species such as the kingfisher, otter
and reed bunting.

The Wildlife Trusts project has shown that
these natural engineers can provide an
impressive range of ecosystem services,
from storing carbon that affects the cli-
mate to mitigating the impacts of floods.

1 M. Wojtowicz, “Bdbr — architekt wyreczyt lesnikow. Pod Olesnem zwierzak
wybudowat zbiornik retencyjny”, Kurier Opolski, 15.12.2025 r.
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Their dams not only store water and reduce
flood risk, but also help improve environ-
mental quality, demonstrating that effec-
tive adaptation to climate change can go
hand in hand with nature conservation.

Natural buffer zones

In the northwestern U.S. states of Idaho and
Oregon, projects are underway to reintro-
duce beavers to degraded river catchments.
These animals play a key role in restoring
natural water retention and creating wet
buffer zones that slow the spread of forest
fires. The wetlands that form in this way not
only store water during droughts, but also
support fish migration — including salmon
— helping restore balance to river ecosys-
tems. Through these activities, beavers have
become an effective, natural tool that links
nature conservation with water manage-
ment and fire safety.

Spontaneous restoration

In the Brdy region of the Czech Repub-
lic, beavers carried out a spontaneous res-
toration of areas that had previously been
planned for costly hydrotechnical interven-
tions. The animals rebuilt wetland habitats,
creating natural retention reservoirs. Their
work saved nearly 30 million Czech crowns
(over PLN 5 million), eliminating the need
for an expensive infrastructure project. This
demonstrates how effective and rapid bea-
ver-driven natural processes can be: while
human procedures and permits can take
months, a beaver can build a functional
dam in just a few days.

Selfep wepy :@3anos

Fig. 2. European beaver in the Bieszczady Mountains
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Beavers represent a real, economically via-
ble and ecologically effective tool for sup-
porting water management and climate
change adaptation. Their activities con-
tribute to increased natural water reten-
tion, improved water quality, biodiver-
sity protection and the restoration of
degraded ecosystems. Thanks to them,
once-dry meadows are becoming green
oases again, streams are coming back to
life and wetlands are returning to balance.

The natural engineering activities of bea-
vers can sometimes lead to conflicts with
humans, although this affects only a small
percentage of beaver families in Poland.
Their dams and lodges may flood agri-
cultural fields, managed forests, roads, or
other infrastructure and burrowing can
weaken water-adjacent embankments and
dikes. History shows that traditional dam
removal is not a lasting solution — beavers
rebuild them almost immediately, some-
times overnight and relocations rarely have
a long-term effect, as new families quickly
move into the vacant space.

Modern environmental management

emphasizes that effective coexistence

between humans and beavers is possible.

The most effective and economically viable

methods include:

« flow-control devices — so-called “water-
level regulators”, which maintain safe water
levels without destroying beaver habitats;

+ technical structures — cages, levelling
pipes, or other constructions that divert
beavers from strategic points (e.g., cul-
verts) toward areas where water impound-
ment is harmless;

Fig. 4. Beaver lodge
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Fig. 3. Beaver dam in the Bieszczady Mountains

+ embankment and dike protection —
using nets or other barriers to safeguard
water-adjacent infrastructure;

* buffer zones — creating protective strips
along waterways (20-50 m) where inten-
sive agriculture or forestry is avoided,
planting less-attractive vegetation near
the shore and leaving a feeding zone
with willow trees closer to the water;

- individual tree protection — for example,
fencing or special coatings on valuable
trees or groups of trees;

+ dialogue and collaboration — continu-
ous communication between conserva-
tion authorities and local communities
helps build trust and enables joint deci-
sion-making.

Polish law also provides compensation for
landowners who suffer losses caused by

beavers. According to the Nature Conser-
vation Act, the State Treasury is respon-
sible for damage to agricultural, for-
estry and fishery holdings. The procedure
involves reporting the damage to the
Regional Director for Environmental Pro-
tection (RDOS), verifying the damage
and having its value assessed by an inde-
pendent appraiser. Compensation covers
the actual value of the loss, but does not
include lost profits. Managing beavers can
be compared to working with a talented —
but unauthorised — neighboring contrac-
tor. If humans keep destroying their work,
beavers will rebuild it with even greater
determination and the scale of damage
will increase. In contrast, minimal human
intervention, such as simple water-control
devices, allows beavers to provide enor-
mous, free services — reducing flood risk,
improving water quality and supporting
the entire local ecosystem.

Instead of treating beavers as a trouble-
some species, it is worth seeing them as
natural partners in environmental man-
agement — efficient, hardworking and
fully in tune with nature’s processes. They
demonstrate that nature can create com-
plex hydrological systems that humans
often spend years trying to replicate, usu-
ally with less success. Working with them
is not just an investment in water, but in
entire ecosystems and the future of our
landscapes.

|
Judyta Trzuskowska
Environmental specialist
Instytut OZE
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