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INTRODUCTION
The fish pass at Ambrožev trg is a part of the gate structure and is situated behind the
abutment of the weir on the right bank of the river. It is intended for the passage of fish
through the gate profile when the gates are lowered (i.e. closed), thus representing the
connection between the aquatic habitat that the weir would otherwise divide (Figure 1).

Figure 1: The location of the fish pass at the right bank along the river gate at Ambrožev trg, with
marked fish pass entrance and exit.

The fish pass is composed of two parts, where the fixed part is a reinforced-concrete canal
with pools, while the flexible part has the shape of a steel tilting flume in a width of 0.8 m and
a length of 0.8 m, which was originally raised and lowered using a manual spindle gear.
During the restoration works on the fish pass in the period of 2003–2005, the lifting/lowering
system was replaced by a hydraulic-powered system. During the restoration, a new tilting
flume was installed. By adjusting the gradient of the steel flume, the height difference
between the highest and lowest water levels at the gate is manually regulated. At the fish
pass inlet, a grill made of steel bars was installed, preventing the ingress of debris into the
fish pass. Similar to the grill at the exit from the fish pass at the Fužine weir, here, too, the
grill had the exactly opposite effect from the intended one – it clogged the exit from the fish
pass and thus prevented the connectivity of the Ljubljanica River in the sense of passage of
fish to the upstream parts of the Ljubljanica River. Three vertical shafts provide the
illumination of the interior of the fish pass (one at the upstream part and two at the
downstream part of the weir), which are protected by grills (Figure 2).

3

Figure 2: Vertical shaft providing illumination of the fish pass
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THE REPORT ON THE RECONSTRUCTION WORKS
The fish pass, as a part of the gate structure, is a water infrastructure facility owned by the
Republic of Slovenia and operated, on behalf of the owner, by the Ministry of the
Environment and Spatial Planning, via the Slovenian Environment Agency (ARSO), Water
Management Office, Department of the Middle Sava River Reach. Concession holder for
management and maintenance of the structure is Hidrotehnik, Vodnogospodarsko podjetje
d.d.

All works were carried out at parcel No. 524/4, cadastral municipality (k. o.) Poljansko
predmestje – vodotok, owned by the Republic of Slovenia, where the access was organised
across parcel No. 525/10, cadastral municipality Poljansko predmestje – pot, owned by the
City of Ljubljana (MOL). (Figure 3).

Figure 3: Land Cadastre and the location of the fish pass at the Ambrožev trg sluice gate

Two types of problems were encountered prior to the restoration works in terms of the
functionality of the fish pass, whose main function is to provide a continuous acquatic
ecosystem in the area of the gates. The first problem was the aforementioned grill, which had
the opposite effect of the intended one. Due to the accumulation and build-up of debris
around the vertical bars of the grill at the fish pass inlet (exit of the fish pass), the fish that
had already swam across the entire length of the fish pass could not leave the fish pass and
swim upstream (Figure 4).
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Figure 4: Accumulation and build-up of debris around the vertical bars of the grill at the fish pass inlet

The second problem was that directly after the outlet from the tilting flume (right before the
entrance to the flume), there was a 45-cm sill on the concrete bottom of the fish pass, which
prevented the normal passage of fish from the fixed (pool) part of the fish pass to the tilting
flume and onwards to the channel upstream the gate.

The restoration works were divided into two stages: the restoration of the inlet part of the fish
pass and the cleaning and restoration of the fish pass interior. At the fish pass inlet (fish pass
exit), the grill for the holding of debris, which was out of function, was replaced by a debris
deflector installed on guides fitted to the bank wall (Figure 5).

Figure 5: The deflector preventing the debris from flowing into the fish pass

The sliding track of the deflector is welded together from three pieces of steel. For anticorrosion protection of the tracks hot-dip galvanized coating was used. The deflector tracks
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are anchored to the bank wall using steel anchors for use in concrete, which were
additionally injected with injection mortar for reinforcement.

The debris deflector was made as a welded metal structure composed of 5-mm shipbuilding
steel plates and the load-bearing construction from rectangular steel piping. The entire
deflector structure was anti-corrosion protected using hot-dip galvanized coating. The
exterior (water-side) edge of the bank wall, which the deflector is attached to, is no more than
100 cm away, therefore the deflector does not significantly affect the water flow upstream the
gate, while this also allows for unhindered access of the personnel to the deflector and the
fish pass. To additionally mitigate the impact of the deflector on the water flow, the upstream
side (according to the water flow direction) was installed at an angle of 45° and the
downstream side at an angle of 120°.

When restoring the fish pass interior, we first had to prevent the flow of water into the fish
pass, so that the works could be executed in dry conditions. The closing of the inlet opening
of the fish pass involved the building of shuttering and placement of construction sheeting
directly at the inlet (Figure 6). This was followed by the removal of debris and sediment from
the inside of the fish pass, and the cleaning of the concrete in the places where further
restoration works were underway. These works included the installation of two dismantling
barrier walls downstream the passage at the tilting flume, the installation of the cable shelf or
cable tray, and the installation of Alkaten pipes with valves, providing additional attraction of
fish to the fish pass. The entrance to the fish pass is located relatively close to the gate
spillway, which causes turbulent flow. Fish find the entrance to the fish pass by sensing a
change in the flow. At the fish pass at the Ambrožev trg gates, many fish were unable to find
the entrance as they were more attracted by the turbulent flow below the gate. However, the
additional attraction pipe improved this, and the fish are now more able to find the entrance
(Figure 7, Figure 8).
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Figure 6: The closing of the fish pass inlet before the start of works inside the fish pass

The two dismantling barrier walls installed downstream from the tilting flume provide the
appropriate raising of the water level in this part of the fish pass, allowing for a continuous
progression of water levels and thus an uninterrupted passage over the barrier at the bottom
(from the fixed to the flexible part of the fish pass). The barrier walls are made from a welded
hot-dip galvanised steel frame and wooden panels. The individual barrier panels are made
from oak boards. Two boards on each wall have semi-circular openings (radius of approx.
5.5 cm), which together form a circular opening through which the attraction pipe is fitted. In
the case of damage or deterioration of the wooden elements or if access to the reaches of
the fish pass downstream is needed, the boards can be quickly removed from the frame and,
if necessary, replaced by new ones. Fish migrate through the new barrier walls through the
openings at the bottom of the fish pass, installed alternately in the left and right lower
corners, respectively.
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Figure 7: The installation of the attraction pipe and cable on the cable shelf

In the corner below the upper panel (ceiling) of the fish pass, a stainless (i.e. inox) cable
shelf was installed to the wall on the upstream face of the fish pass, extending from the inlet
to the fish pass to its outlet, which, among other things, replaces the existing PVC cable
canal installed in the light shaft on the upstream side of the gates. On the shelf, an electric
cable (voltage of 12 V) is fitted next to the existing cable, feeding the devices for sensing and
recording of the fish in the fish pass, as described under action E2. These devices are
installed at the inlet of the fish pass (exit from the fish pass), recording data on the number,
size, and species of the fish (and other aquatic organisms) using the fish pass to migrate
over the weir. Such data help to establish the effectiveness of the measures taken as well as
the functionality of the fish pass as a whole. In this way, we also set the basis for any future
studies serving as the groundwork for additional measures and improvements.

Prior to installing the wooden barrier panels in the new barrier wall, a water pipe was fitted to
the concrete wall on the upstream face of the fish pass, using pipe hangers, extending from
the reservoir on the upstream face of the first (new) barrier wall (water extraction) to the
outlet from the fish pass. The pipe allows for more abundant and quicker inflow of water to
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the outlet from the fish pass, which is favourable to the behaviour of the fish in the proximity
of the outlet (entrance to the fish pass) due to the hydrodynamic effects that form as a result,
attracting more fish in the fish pass. The pipe is fitted with a stainless steel threaded ball
valve allowing for flow regulation through the pipe or its complete closure. The valve is
situated in the light shaft of the fish pass in the immediate vicinity of the gate (downstream,
next to the steps), so that it can be opened or closed without entering the fish pass, i.e.
through the opening in the shaft using a socket spanner.

Figure 8: The pipe causing the attraction flow to allow fish to readily locate the entrance to the fish
pass

The actions taken did not require extensive restoration works nor did they significantly
interfere with the existing condition of the fish pass. Nevertheless, these measures
significantly improved the functionality of the fish pass.

All the implemented measures described were planned in a way that the elements of the
specific works could be dismantled and removed, if necessary, without extensive or
expensive interventions.

After the completion of the works described, temporary barrier elements were removed from
the inlet in the fish pass, which completed the second phase of the renovation works.
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CONCLUSION
The fish pass at Ambrožev trg barrier after the completion of reconstruction works became
functional. The success of the implemented works is evaluated with the fish migration
monitoring using cameras (within the E2 action). The results of monitoring show that fish
pass at Ambrožev trg allows the migration to various fish species, among which also targeted
fish species were detected. We can conclude that the foreseen objective has been achieved.
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ANNEXES
Annex 1: The technical design for reconstruction of fish pass at Ambrožev trg
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