Chapter 15
A Catalogue of Fish Passes at Dams in Spain
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ABSTRACT: An inventory of fish passes at Spanish dams was made, and their effec-
tiveness and level of maintenance were estimated, A total of 108 passes were catalogued,
31% of which were constructed after 1990. These passes are placed at weirs and dams of
moderate height (1.5 to 25 m). Many of them are located in northern Spain and are mainly
devoted to salmonid passage. Thus, 61% of the passes coincide with the occurrence of
brown trout Salmno trutta, and 28% with the occurrence of both Atlantic salmon Salmo
salar and brown trout. The most common fish pass design is the pool-and-weir (87%),
followed by the Denil type (5%). With regard to effectiveness, it was estimated that 58%
of surveyed facilities can be passed by target species. As for maintenance status, 61% of
the passes are in good condition. A significant result of the survey is that a large majority
of the approximate 1100 large dams built in Spain lack fish passes. Likewise, it was
confirmed that alternative fish passage fucilities, i.e. fish locks, fish lifis or bypass chan-
nels, are still absent from Spanish dams.
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Introduction

Dams are considered one of the primary factors negatively affecting the indigenous
fish fauna of Spain (Doadrio et al., 1991; Elvira, 1996). The blockage of fish move-
ments by dams without fish pass facilities has resulted in drastic range reductions of
migratory species in Spanish rivers (Nicola er al., 1996), In fact, all anadromous and
catadromous species found in Spain are currently listed as threatened (Blanco &
Gonzilez, 1992; Elvira, 1996). Likewise, the existence of dams with ineflective fish
passage devices has contributed significantly to the near extirpation of sturgeon
Acipenser sturio in Spanish waters (Elvira er al., 1991a, b),

For these reasons the State Conservation Service has funded a research project to
catalogue and evaluate the fish passage facilities in Spanish rivers. Although similar
reviews have been developed in other countries (Cuda & Sale, 1993; Clay, 1995), it was
the first attempt of this kind made in Spain. Conclusions of our research were pre-
sented in a report (Elvira er al., 1995, unpubl. report), and the most relevant resulls
are briefly summarised here.

Methods

The field work was carried out between 1993 and 1995, Fish passes were visited once
or twice and selected characteristics were recorded. Passes were grouped following the
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classilication of large river basins of Spain (Anon, 1992). Fish passes were further
characterised by design following the classification proposed by Larinier (1992) and
Clay (1995). The adopted catcgories were as loliows: pool-and-weir (including, ver-
tical slot, upper slot, and vertical slot and orifice designs), Denil, eel passes, and others
(c.g. orifices, ramps and navigation locks). Some fish passes were found to be
abandoned.

Effectivencss was cvaluated by direct observation, taking into account diTercnt
factors such as the location of the fish pass al the dam, the position of both fish pass
entrance and cxit, and their closeness to spillway gates or turbine intakes. Also,
hydraulic conditions within the pass were considered, mainly evaluating if sufficient
water was passing through, Additional data concerning fish pass design were noted,
such as the length and slope, and the suitability of dimensions for target species and
resting conditions, if required. Thus, cach fish pass was included in one of the fol-
lowing calegories:

(1) High suitability

(2) Adequate

(3) Low

(4)  Impassable for fish.

Similarly, the condition of each device based on the deterioration of fish pass
components and the obstruction of the entrance and exit wilh logs, leaves or other
materials was characterised as being:

(1) Good
(2)y Fair
(3) Poor

(4) Out-of-use.

Results and Discussion

A totul ol 108 fish passcs were catalogued. Many of them, 33 passes (30%), were built
between 1990 and 1995. Distribution of passes among river basins is not uniform,
since 87% of them are located within the two northernmost basins, North and Ebro
(Fig. 15.1). Low proportions are found in central and southern basins: Douro, Tagus,
Jacar, Guadiana and Guadalquivir. Many of the fish passage facilities were con-
structed in rivers where Atlantic salmon and brown trout (both resident and sea-run
populations) occur (Fig, 15.2). Therefore, 61% of passes coincide with the occurrence
of brown trout alone, and 28% with the occurrence of brown trout and Atlantic
salmon.

With regard to fish pass design, the pool-and-weir type is the most commonly used
in Spain (87%), including vertical slot (51%), upper slot (11%) and vertical slot and
orifice designs (3%). In addition, Denil type (5%), eel passes (1%) and other atypical
designs (5%) have been installed at dams, but are not widely used. Also, 3% of passes
are currently abandoned. It is worth noting that the most recently planned installa-
tions are pool-and-weir type passes,
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North 43.5%

Jucar 0.9%

Guadalquivir 0.9%

Guadiana 0.9%

Doure 3.7%

Tagus 6.5%
Ebro 43.5%

Fig. 15.1 Pcreentages of fish passes in each of the Spanish river basins {based on a total count of 108).

Fig. 15.2 Location of fish passes in Spain (black dots) and distribution range of brown trout Salmo trutta
(shaded area) and sea-run brown trout and Atlantic salmon Safmo salar (arrows).

The effectiveness of passes was estimated as follows: 58% are high?y suitable, 15.%
adequate, 19% low and 8% arc considered impassab}e for fish (F]g: 15.3)i nI/\darm
tenance of these devices is quite variable: 61% are in good condition, 21% fair
condition, 13% poor condition and 4% are out of use (F]g. 15.3)._ _ Never

Anon (1992) listed more than 1100 large dams Placcd in Spam‘sh rivers. leycl;
theless, the 108 fish passes arc mainly located at weirs and dams of moderate heig
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Fig, 15.3  Estimated clfectiveness and condition of the Spanish fish passcs,

(l..f: -to 25 m). Unfortunately, this means that the majority of dams lack fish passage
facilities (Fig. 15.4). Moreover, large dams are still impassable barriers which sto‘p t.he
upstream movements of fish.

On the other hand, different devices (fish locks, lifts or bypass channels) have not
yet been used in Spain as alternatives for passing fish over dams. For instance, fish
bypass c_hannels could be an adequate option for dams of moderate height instez‘1d of
the traditional pool-and-weir design. Likewise, high dams would demand corrective
n_1easm:es different from the standard pool-and-weir design. In some of these loca-
tions, fish locks and fish lifts would be advisable. Eventualiy, trapping and truckin
could be used to move fish upstream at the highest dams. :
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Fig. 154  Numbers of Spanish dams of various heights and the number of dams and weirs with fish passes
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Conclusions

This evaluation provides the first bascline data illuminating the extent of river
obstructions in Spanish rivers, Clearly, the conservation or rehabilitation of migra-
tory fish populations in Spain depends on our ability to implement corrective
measures at as many obstructions as possible. While the largest dams pose formidable
obstacles, hundreds of low-head barriers could be mitigated with some form of fish
passage device. We encourage the development of such facilities, or some other form
of passage mitigation, and further recommend that any ncw dams be thoroughly
assessed as to their potential effect on our remaining migratory as well as holobiotic
fish populations,
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