Environmental consequences of tidal power in a
hypertidal muddy regime : the Severn estuary (UK)

par R. Kirby
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1 BINTRODUCTION Should a tidal power barrage ever be constructed in the
estuary, as has been investigated over a 20 vear period from
1973-1993 w0 pre-feasibility level, it would reduce the tidat

The pre-barrage Rance estuary bad a tidal range not dissimi-
lar to the Severn, both being categorised as hyperudal (Mean
Tidal Range > 6.0 m). The Mean Tidal Range of the Severn
is actually .35 m. Although their tidal ranges were compa-
rable, in other respects they were physically dissinnlar, nota-
bly in the fact that the Rance was and remains a sandy
dominaled system, whereas the Severn, especially along its
coast, is predominantty muddy. The combination of the
hypertidal regime and the muddiness of the system, coupled
to a degree with its exposure to westerty waves, lead to the
sedimentary regime controHing and dominating atmost all
aspects of the ecosystems of the Severn. Indeed, there can be
few sites in the world quite so dominated by their sedimen-
tary system ag the Severn.

range within its basin 10 macrotidal (4.0-6.0 m) as well as
reducing the wave climate 1n much of the esteary. The eco-
system would change in a major way as ¢ result, the extreme
degree of physical control would diminish and within the
basin the waler, subtidal and intertidal environments would
hecome more closely comparable with “normal™ macrotidal
muddy faunal and floral ecosvstems. Cutside the barrage a
hypertidal sediment-dominated ccosystem would persist in
Bridgwatcr Bay, The paper concemirates on describing the
essential character of the present physical and biological sys-
tems and uses these as a platform to anticipate physical and
biological changes arising from a Cardifi-Weston barrage.
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11 B SEDIMENTARY REGIME OF
THE ESTUARY

The sedimentary regime has a number of features specific to
an exposed, hypertidal estuary. During the last 10,000 years,
the recovery phasc from the latest glacial advance, the
Severn and Bristol Channel has been supplied with gravel.
sand and mud from its hinteriand, from glacters and their
associated produects. Visoally and superficially the estuary
gives the impression of being superabundantly supplied,
cspeciatly with fine- greined sediment, Examination of maps
of unconsolidated sediment distribution and thickness in fact
confirms the contrary, much of the bed of the Bristo] Chan-
nel and Severn Estuary is bare rock or has only Hmited

vencers of unconsolidated sediment (fig. /). The best way of

cxplaining this apparent contradiction is by saying that the
Severn, in relative terms, has much less unconsolidated sedi-
ment contained within it than any other UK cstuary, but that
a disproportionately high fraction of this is mobiiz at any
one place and ume.

Another manifestation of the high energy of the system is
that the various grain sizes of sediment are fractionaled one
from the other to an unusual and exwreme degree. Thus,
although tnterbedded pure sands, pure silts and pure clays
occur in some places, many areas are characlerised by very
well sorted sediments of a single and narrow grain- size
spectrum. Sand size decrcases systiematically from the ouler
to the inner estuary [1] icstifving 1o a net up-estuary sand
irunsport arising from ebb-flood asymmetry and sea level
rise. Mixed substrates, almost universally o be found in
micro, meso and macroudal systems, are rarely encountered
in the Severn. This extreme fractionation into individual
grain-size components iy perpetuated und exuggerated by the
almost total absence of colonising organisms, As a result the
primary sedimentary fabric of deposits in core samples,
representing many decades of deposition, is preserved
without the bioturbation and the secondary fabric generation
caused by animals, which is so universal almost everywhere
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else [2]. This [ractionation and sparsity of organisms feeds
back to the flora and fauna. with the consequence that impo-
verished muddy and sandy faunas occur but mixed muddy
sand and sandy mud faunas tend 1o be absent.

The fauna and flora is very largely dominated by the
mobility and instability of all grades of sediment, although it
is the 1ine cohesive component witich 1s espectally proble-
matical. The imertidel and subtidal bed, as well as the water
column isell, is involved, Tuking these in turn :

- 2.1 Intertidal zone

Arising from the combined effects of sea delence construe-
tion commencing 1000 years ago and compounded by sea
level rise, the intertidal mudflats have a low and concave
cross-sectional profile [3] and are experiencing steady ero-
sion [4]. Where long-term rate of chunge can be estimated,
any remaining salt marshes are retreating lateratly at rales
reaching several metres/year and at the same time the mud
flats are eroding vertically, preserving iheir concave equili-
brium shape. The rate of vertical erosion lies in the region
3.0 m/70 years {4]. Many tidal flats have extensive arcas of
overconsolidated Holocene clays and peats, although they
arc veneered at times and in places by unconsolidated mud
layers, which arce largely the product of the self-destruction
of the intertidal zone. Erosion-deminated mudshores with
these general characteristics are well known fvom around the
world. What is notably different in the Severn is that else-
were, winnowing of tidal flat muds by waves leads to the
accumulation and up-shore migration of large banks of inter-
tidally-derived shell deposits called Cheniers. Despite ero-
ding rapidly, and certainly for the last severul hundred years,
there are no cheniers either out on the tidal flat or banked up
at high water mark. This testifies to the long term natural
inability of this hypertidul regime to provide a hest for “nor-
mal” cstuarime shelly intertidal faunzs. A further constrai-
ning influence on intertidal zone colomisation is the presence
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iwice & month of extensive neaptide [Tuid mud layers |5%.
Finally, the exposed intertidal zone is unusually susceptible
Lo the effects of wave attack during gales. Storm waves strip
the unconsohidated host sedimemt which provides the ephe-
meral habitat for intertidal invertebrate faunas (fig. 2; (6, 7]
generating clevated zones of suspended solids concentrations
along the coast {85 AH these sedimentary factors tead to the
imertidal zone being an acutely difficult one for organismsy
to colonise.

-7 2.2 Subiidal zone

Although o less stressful regime in so much as it 15 not sus-
ceptible to the effects of breaking waves, the subtidal zone
has the drawback that it is never, or virtually never, able to
receive direct sunlight due to the masking effect of the over-
tying high turbidity water column. There are three major
types of substrate, rock exposures which provide z stable
holdfast for colonies of the reef-building worm Sabellaria
and also sandy and muddy deposits. Both of these are
sumewhat unstable, espectally at the bed/water surface. and
also regularly swept by bed load materials which may be
abrasive. Instability, coupled with large scale osciliation in
bed elevation, make these deposits extremely difficult to
colonise, other than for the briefest period. In respect of
maddy grounds and to a lesser extent sandy arcas, in addi-
lion to instability of the bed, there is a further fsctor, On
spring tides the concentration of near-bed suspended sedi-
ment may be high (oflen 5-10,000 mg™') but on neaps large
quantities of sediment settle rapidly onto the bed 1o form
neap tide fluid muds {5]. These are both extensive and fre-
quently occupy at least the 1.0 m zone of the water column
immediately on 10p of the bed. Two features make them and
the beds they vencer especialty problematical for colonising
organismy, Firstly, their concentration. often 20,000 —
100,000 mg s such that they have no strength and orga-
nisms cannot keep & burrow open, secondly they are anaero-
bic. For perhaps 2-3 days a fortnight such deposits form
veneers over muddy and sendy subtidal bed sediments, The
instability, coupled with frequent smothering by anacrobic

suspensions, is in combination especially stressfut for orga-
nisms [9].

- 2.3 Water column

The very strong currents, coupled with fortnightly cycling of
fine scdiment between the water column and bed, arce
somewhat exireme [5]. On spring tides the total fine sedi-
ment load between Avonmouth and Watchet exceeds 30 mil-
hon tonnes by an unknown amount. By the neap tide phase
only 14 days later most of this load has settted onto the bed
as the ephemeral {luid mud layers and only about 4-3 mil-
lion tonnes remams dispersed in the overlying water column.
On the entrainment phase after each neap tde settlement,
anaerobic near-bed layers rise into the water column leading
to a short term natural dissolved oxygen sag. Both the high
turbidities, coupled with the regular oxygen depletion, lead
10 problems for pelagic species.

III BBIOLOGICAL RESPONSE O THE
ESTUARY

As may be anticipated from understanding of the above,
recruitment into the Severn from seawards is not a problem.
The spring tidal excursion at the Holms islands extends o
43 km |5] and the area is renowned for the efficiency of ver-
tical mixing, certainly of water if not sediment. Although
mitial recruitmen! is enctmous, gaining 4 foothold in such a
regime is extremely difficult. In some respects the area may

¢ regarded as highly productive biologically. For example.
intertidal rocks and bridge piers are exiensively colonized by
Frcoy which 13 in tumn regularty tom off on spring tides for-
ming extensive floating windrows at the estuary surface and
permitting fresh colonisation. Sabellaria colonies arc likely
to be mature if not productive. In many other attributes,
however, the ecosvstems of the Severn are unusually sup-
pressed, immature and depauperate.
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a} Surface substrates at Clevedon, November 1979

b Surface subsirates at Clevedon, December 15th 1979

2. Large scale erosion of tidal flat substrate at Cleveden in the Severn Estuary due to gales. The material marked as
“mud” is the only sediment providing a host for burrowing invertebrates {6].
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3.1 Intertidal zone

The virteal absence of a shelly fawna, ay revealed by fossil
deposits, persists today (10, 11, 12,13, 14, 151 In a few ran-
dom areas and at times, massive scale spal recruitnent into
the thin unconselidated sediment veneer can lead to coluni-
sation by very Jarge numbers of a few common and hardy
species, Nereis diversicolors, Hydrobia wleae ete... Such
colonies may in the immediate term give the impression of
high biological productivity. However, these remain imma-
ture pioneering communitics unable to recruit other species
and for the most part get wiped out by any one of the seye-
ral step-changes to the intertidal sedimentary regime itemi-
sed above. The cxposed overconsolidated Hotocene clays
and peats, in conlrast, arc almost always barren, other than
for a summer micro-algal bloom and occasional immature
Hydrobia wlvae on the surface. Interiidal sands also provide
no usciul reaiistic habital, but in this case due to their
extreme nstability.

A direct consequence of the general impoverishment of
the regime, coupled with the universally small physical size
of the immature inverichrate shorebird foodstuffs which do
gain a temporary foothold, iy that the carrying capacity for
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these higher specizs in the Severn is lower than virtoually
anywhere in the UK, even than less productive sandy shore
sediments ctsewhere in the UK frabhl i} and, furthermore,
the bird fauna are dominated numerically by a small species,
the duniin, which can sustain itsell on small prey specics,
Those few relatively clevated arcas in respect of carrying
capacity (fig. 3;, are explained in the one case by existence
of an intertudal shelduck roost and in the others by enhanced
levels of shore bird prey species i the immediate vicimity of
sewage outtalls,

An attempt has been made to quantity the natural variabi-
lity of intertidal prey specics faunas in the same general geo-
graphical arca as the Severn Estuary, Variability in a number
of manifestations was tested (fig. 45 [15, 161 Without excep-
Hon, Severn faunas fell owside the nawral envelope of varia-
bitity which characterises adjacent shores. This scparatencss
was provistonally attributed not so much o the exceptional
tidal range at the site and its size but more 1o the stressful
nawwre of its physical regime imposed through the aspeets of
the sedimentary regime outlined above. The question driving
this later study was whether and in what respect the interti-
dal invertebrate faunal community would alter due o
construction of a Cardiff-Weston Barrage.

Table 1. — Bird Burdens — UK Estuaries

Partisnean

BRISTOL
CHANNEL

Bridgwater

L ‘\ Burnham-on-5ea
Parrels ™

S

(A
Fog @] AVORMOUTH
Parbury \

Vs

Tre Savern Brnoge

Location Area (km?) Wader months Winter wader Mudshore
of intertidal Mov-Mar mths/km? Substrate
ZoRne
Moray Firth {Inner} 23.9 28,922 1,230 Sandy
Forth 43.8 131,261 2,636 Muddy & Sandy
Wash 270 744 981 2,758 Sandy & Muddy
Medway 19.9 96,914 4,870 Muddy
Southampton Water 13.4 43,397 3,239 Muddy
Severn 196 218,222 1,114 Muddy
Dee g1 280,788 3,468 Sandy
Mersey 45.4 82,413 2,038 Muddy & Sandy
Ribbte 91 209,117 2,298 Sandy
Morecambe Bay 303 744,981 2,758 Sandy & Muddy
Solway 206 252,363 1,231 Sandy
F;ele'srmel 5t e;neshmpo&zn ‘.‘hag‘::'r ] a
1
w The Seyern Bridge
Ta't/Er rl
CARDHFF o ¢

Aoy F.Avan

3, Average total number
of waders and Shel-
duck present at fow
tide on intertidal
areas in the Severn
during the 1987/88
winter. Other than off

- a9 Berrow, where nuclea-

® 50249 tion is due to a Shel-
@ 250- 439 duck roost, the sites
@ so0o-gus with elevated num-

5 1 round sewe
. 1000 - 500 bers are a ewer

outfalls. (Data from
BTO).
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4. Multi-dimensional scaling ordinatioens for inverte-
brate abundance data from the Severn Estuary {S),
other estuaries in SW Britain (O} = Southampton
Water, Poole Harbour, Exe, Plym & Tamar Estua-
ries ; and La Rance (A,B & C) showing distributions
of stations relative to sediment static and dynamic
factors. A plet of biomass versus the same scdiment
factors would look very similar. Censtructing a
Severn Barrage would alter the sediment statics and
dynamics, shifting Severn invertebrate abundance
and biomass inio the region occupied by other estua-
ries and La Rance. [15).

“ 3.2 Subtidal zone

Other than in a number of hard grounds where Sabellaria
colonies proliferate, the darkness. instability, sediment load
and regular deoxygenation of the nearbed rone renders it a
difficult one for organisms 1o colonise. In addition to the
general immalturity of those few individuals from pionecring
species which are found, another notable feature of the fau-
nal asscmblages iy the complete absenece of {ilter-feeding
organisms, The latter are, of course, especially susceptible to
gill-clogging from the ambient suspended sediment load. In
those infrequent sitvations when subtidal favnas are discove-
red, they are distinguished by these site-specific atuributes,
namely immature examples of a very narrow range of com-
mon detritus-feeding pioneering species and lacking the fil-
ter-feeding component of a balanced community [17, 187

3.3 Water eolumin

It has been explained that recruitment into the Severn is
large in scale and constant, Elsewhere one mighi anticipate a
prolilic ecosystem. That this is not so is chicfly explained by
the very high suspended sediment concentration and the
semi-perpelual mixing which maintaing it. This leads to inhi-
bitien in photosynthetic activity [19, 20, 21, 22, 23, 24]. In
the Outer Bristol Channel Joint & Pomroy [19] estirnated an
annual primary production of 164.9 grams of carbon/m?year
as an indication of phytoplankton activity, which falls to
6.8 gCm? yr in the Inner Bristol Channel and to zero in
the tarbtd waters of the Severn, Frequently the photosynthe-
tic depth is as little as a few cenlimetres whilst mixing is
sufficiently intense that pholosymhetic micro-organisms only
experience exposure to sunlight very occasionally and for
too short a time period to become established. The large
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5. Diagram showing food chain of the main ecological
groups of estuarine animals. Arrows go from food tfo
consumer. Aspects of the fine sediment regime in the
Severn impinge on the ecosystem as indicated.

scale inhibition of phytoplankton growth implies that the
dependent higher foodchain is also inhibited (fig. 5; [25].

Higher species such as vertcbrate fish appear to cope with
this attribute of the environmemnt bul cvidently adopt specific
strategies to cope with the regular fortnightly dissoived oxy-
sen sags of the main estvary in the region of Avonmouth
and above. Evidently they are able 1o regulate their move-
ment and remain down-estuary wntil the inclement condi-
tions ameliorate. Such strategies are especially important for
migralory species such as salmon which must penetrate the
inner reaches of the main estuary and the tibutary river
estuaries in order to reach their spawning grounds.

That the Severn is well supplied with spat by the large
scate recruitment and that the suspended sediment popula-
tion is a delermining control is evident from impounded
dock systems on cither side of the estuary {251 Estuary
water, suspended scdiment and spat are added to the dock
during Jocking opecrations and to maintain dock water level.
In the guiescent docks the sediment scitles and mature colo-
nies of filter feeders such as mussels, which never gain a
tochold in the estuary, can develop.

Tt is arguably the casc that the conservation valuc of the
Severn is naturally and in some cases rapidly deteriorating.
The intertidal zone is becoming narrower aud steeper as well
as increasingly sensitive to eroston. There is circumstantial
evidence that the overall turbidity of the esiuary has increa-
sed with time. Increased water turbidity, if it were real,
would steadily degrade the already highly marginal subtidat
bed habitats, as well as perpetuating the photosynthetic and
regular dissolved oxygen problems induced by the sediment
load. Arising from this onc might pose the guestion whether
a tidal barrage, and the regime changes it would induce, iz or
i not an assel in conservation terms. To be able to consider
this, one would need to know how (he regime would change
due 1o construction.




IV B POST-BARRAGE SEDIMENTARY
REGIME

The Severn Barrage, as mosi recently contigured along the
Cardift-Weston line, would teke aboul nine years (o
construct, The latest design is such that the sedimentary
regime, other perhaps than the degree of local coast prolec-
tion atforded, would remain Invariant or nearly so unti] the
time of closure. There would, conseguentiy, he no transitio-
nal phasc. At closure the tidal range would shift from hyper-
tida! to macrotidal, mean low water mark would rise by
about 3.0 m and the semi-lunar variation in tidal range
within the basin would become negligible, as a by-product
of maximising energy output. This hydrodynamic change
would induce major shifts in the sediment regime.

4,1 Intertidal sedimentary regime

Raising mean water level within the basin is cstimated (o
lead 10 the loss of 62 % of the intertidal area. The wave and
current regime of the 38% remaining would also change. 1n
the longer term the cross-sectional shape of tidal mudflats in
a number of areas is likely 0 evolve from their present low
and concave to a high and convex profile duc to deposition.
Where these revisions occur, salt marshes may re-establish
or become stable al the top of the shore. The pawre of the
substrate will also change in a significant way. The uncon-
solidated sediment veneer providing the host for inverte-
brates will become more extiensive and more stable.
Fortnightly fluid mud deposition will cease. The effect of
fixing the tidal range may be important, especially in view
of the relatively prolonged stillstand at high tide. An croding
notch may be crezted 1o offsel the rend to deposition clse-
where in certain intertidal profiles. The decrease in the effi-
ciency of grain-size [ractionation may resuli in more mixed
substrates developing. At present the sands ore largely con-
fined to offshore banks,

Following the rise in mcan water level, the arca of such
exposed mid-channel deposits will reduce drasdcally, Off-
shorc sand banks al present tend 1o accumulate mud in the
protected megaripple troughs. In the somewhat more benign
macrotidal regime, more uniform mixing of the sand with a
minor mud fraction to create muddy sand substrates is likely
in some arcas.

Outside the basin in Bridgwater Bay the tidal range will
change little and the tidal [lats will remain unchanged in
their low and concave shape and eroding condition.

.- 4,2 Subtidal sedimentary regime

At closure exicnsive ncar-bed fluid mud deposits would be
induced, mainly in subtidal channel sites, as routinely occurs
at neap tides at present. Subsequently, these would consoli-
date, initiatly increasing the arca of mud substrates compa-
red to sand. Newport Deep is alrcady muddy so no change
would be detectable, but mud deposits are likely to be
emplaced in the Holms Deep and in Bristol Deep at least
from Clevedon backing up-esteary beyond Avonmowth into
the inner estuary. The tributary river estuaries will also expe-
ricnce such once-off large scale deposition. In the revised
regime, bed stability will increase greatly and ncap tide fluid
muds end their neap to spring entrainment and dissolved
oxygen sag will 10 all intents and purposes disappear.

The short, sharp fTood tide is likely to mean that up-
estuary sand transport and fractionation will continue, possi-
bly at a lower rate. The fact that the barrage will physically
sever the link between the inner Bristol Channel, the long
term source of sand, and the Severn wilt not lead to undue
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sand starvation in the enclosed basin adjacent Lo the barrage
on grounds that this source is already virwally exhausted.

The extreme separation of mud and sand populations
which characterises the present estuary will change, with
sediment types being more evenly spread.

Seaward of the barrage the subtidal sedimentary regime in
Bridgwater Bay will expenience litite change, although divi-
ding the embuyment off from the Severn and reducing the
erosion of its extensive tidal flats, coupled with probable
loss of suspended malerial entrained by maintenance dred-
ging operations at the porls, will reduce the siltation rate
arpund the offshore periphery of the mud patch.

~ 4.3 Water column

Arising from the reduction in current strength, the total sus-
pended load of the estvary will diminish from in excess of
30 million tonnes on Springs o more modest values possibly
close to 5 million tonnes, Moreover, other than in Bridgwa-
ter Bay, the fortnightly cycling of sediment betwcen the
water surface and the bed, leading to regular fluid mud for-
mation, will cease. Mean water column turbidities will lie in
the normal range for macrotidal estuarics and can already be
predicted from a targe existing data base. The basin-wide
reduction and termination of fortnightly cycling, with its
accompanying short term dissolved oxygen sag, will alt have
an impact on the estuarine water guality.

QOutside the basin spring/neap oscillations of the same
magnitude as today would continue. In Bridgwater Bay,
which is the only area of signiftcant unconsolidated sediment
seaward of the barrage, the turbidity may be expected Lo
reduce compared 1o today both on account of the prolonged
high tide stillstand and partial physical scparation {rom the
sedirnent sources in the Severn caused by the burage.

V B POST-BARRAGE BIOLOGICAL
RESPONSE

" 8.1 Intertidal zone

In Bridgwater Bay the steady and progressive intertidal dete-
mioration is likely 1o continue much as it is today and the
flora and fauna are uniikely to alter. Within the enclosed
basin a marked change can be anticipated. A more normal
macrotidal invertebrate faunal community wili develop cha-
racteriscd by a wider range of species, animals growing to
full maturity and the area becoming suited to the wide range
of filter feeders present in ecosystems etsewhere. These
more stable and profific communitics can be expected to
inerease further the physical mixing of scdiment types, as a .
wider specuum of sediment grades will be co-deposited. Not
just mud or sand faunas, but sandy mud and muddy sand
communitics are inevitable.

Although the intertidal area will reduce by 62 9%, bird car-
rying capacily in the remaining 38 % of the arca will at least
double or treble [26], more than accounting for any birds
displaced by simple area Joss calculations. The bird commu-
nity, dependent as it presently is on the small size of prey
species, will no longer be limitwed in this way. The domi-
nance of dunlin, Calidriy alpina, in the shorebird fanna will
decline in relative terms due to larger foodstuffs suited to
larger birds being available.

Mid-estuary sitcs, currently unused by shorebirds, are
likely 1o experience an increase in carrying capacity due to a
rise in stable sand and muddy sand invertcbrate communi-
tics, Greater biological productivity can be expected to lead
to an increase in vertebrate {ish nambery and varety.
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. 5.2 Subtidal zone

The generally stunded and suppressed faunas of the subtidal
zone within the basin will change due to the increase in sta-
bility and absence of fluid mud veneers. Mud and sandy
mud faunal communities can be expected to expund the
mast. Very large scale colonisation of currently imelement
and barren substrates will fead o the formation by bioturba-
tion of extensive muddy sand and sandy mud communities.

. 8.3 Water column

The very major decrease in turbidity, conpled with the redu-
ced scale of semi- diurnal cycling, will greatly increase iight
penetration, leading to a lurge scale increase in photosynihe-
tic activity and releasing the entire food chain from the per-
petual inhibition which characterises the area. Estuarine
waters will not quite resemble impounded dock waters but
will move towards this condition. Incressed micro-organism
activity may have an impact on nutrients introduced from the
drainage basin which have not been fixed in the water
column in the inner reaches heretofore. The large scale of
barrage tidal flushing will not induce any tendency for
plankton blooming to occur

VI B CONCLUSION

Arising from the extrteme degree of control imposed upon
the present ecosysten by the physical regime in general and
a variety of attributes of the fine sediment in particular,
constructing a vidal power barruge along the Cardiff-Weston
ling in the Severn would inevitably give rise to all-pervasive
modification to the ecosystems of the shore and bed and of
the water column,

Society would need 1w judge whether [uture changes the
cstuary muy experience are desirable or otherwise. It is reco-
gitised that, irrespective of barrage construction, when secon-
dary sewage (rcatment replaces the present primary
treatment that shorebird carrying capacity will experience an
mevitable and major dechine, In such circumstances, is
improving scwage treatment with its implication for shore-
bird sustainability an environmental traprovement 7 Further-
more, our understanding of the sysiem is sufficiently
advanced that we recognise that the ccosystems of the
Severn are nawrally degrading in the longer term. A tdal
pawer barrage ix one route towards mainiaining or enhan-
cing the namber, variety and stability of floras and fzunas.
Building such a barrage would lead to shorebird numbers
ingreasing in spite of the decrease in area. For some reason
this aspect of the entire ccosystem i subject (0 a dispropor-
tionate level of public interest in the UK. Conscguently, we
need to consider whether barrage construclion 1% enviromn-
mentally beneficial or otherwise,

In its 30th anmiversary year, the tidal power barage at La
Rance provides cver more important Jessons abouwl conslruc-
tion, operation and optimisation ol such systems and the
necessity for rigorous environmental monitoring. T has less
to icach us about the effects of construction in an estuary so
dominated by its line grained sediment as the Severn.

Whether a tidal power barrage is ever buill or not, the
review above reveals that the Severn is an example of an
cstuary crying out for sensible management.
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