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Fromt cover picture - a “velocity control weir” constructed for flovd defence purposes in the
1960y, just above the tidal limit in Newporr. Overall head drop |.4m.
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1 INTRODUCTION

This is the final report for the study on fish passage issues in the River Medina. The
work was undertaken for the Environment Agency as one of the partners in the
Newport River Restoration Group, which aims to improve and enhance the river. The
invitation to tender included the following specification for the work:-

We are commissioning an investigation to look at fish passage issues on the Medina
between NGR SZ 50122 89304 and 5Z 49779 84620, The output from the
investigation will include a report which identifies the following:-

all structures that may impede fish passage

the constraints they pose to different fish species under various conditions
information on the purpose and current use of such structures

an desessment of the geo-morphological impacis each structure is having
upstream and downsiream.

It is also important to assess flood risk as a result of implementation of these options,

The report should present options to improve fish passage to all freshwater fish on the
Medina, together with a recommended methodalogy on delivery of these options, The
methodology should include outline designs, estimated costs and any permissions
required. We would also expect the report to identify any apportunities for
enhancement of fish habitat or areas that have spawning potential both now and after
any improvemenis have been made,

It was recognised from the outset that addressing fish passage issues provides an
important opportunity to provide other habitat enhancements to reduce the impact of
earlier insensitive engineering works, There has been much channel alteration, with
considerable straightening and hard engineering of banks, and much of the natural
head loss has been concentrated into weirs and other retaining structures. Not only
does this represent an obstruction to fish passage, it also represents a considerable loss
and degradation of habitat. The riverine habitat was assessed as a separate
investigation carried-out by Vaughan Lewis of Windrush Consultants.

The study area, defined in the terms of reference, runs from the tidal river landwards of
the confluence with the Lukely Brook upstream for about 5 km to Highwood Lane

Bridge (Figure 1.1).
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2 DESCRIPTION OF THE RIVER MEDINA
21 Overview

The River Meding has 4 catchment area of 29 8 km” 1o the gauging station at Shide
road bridge, about | km fram the tidal limit. A summary of flow smanishics j= given in
Appendix |- The upper reaches are grogndwater- fed from chulk and greensand, and the
river flows across gault clay, carsione and ferruginoos sande. It then crosses greensand
ind chalk once more before reaching the estiary at Newpart. Thus the catchment
genlogy is predominantly permeable but the dver does receive a fair amount of surface
run-0ff in rainfall events The witer is generlly rather urbid, with visibilily restricted
io the drderof 30 em

Throughout muich uf the course of the tiver the channel has bean heavily modified by
straiphtesing (especially downstrear of Blackwater, originally for railway
epistruction) and by copstruction of hesd-retaining structures. A total of 20 struetares
have been identified downstream of the upper limit of the project area al Highwood
Lane Bridge, including two in the tidal river that retam bead only at low warer. This
has resulted in g large-scale loss of natural channel features such as pools, riffles, and
meandery, and has significantly affected fish passage.

2.1 Mills and milling

In the past hundred years there have been six mills impounding water on the Meding in
e study area. with several more in the more distant past: for example: the Domesday
book l:sts seven water rulls 1 the Shide gres alone

The lowermost of the six recent mills was Ford Mill (NGR SZ 503 891) 10 Newport.
This was demolished in 1962 and the site of the mill iisell les under the ning road
hridge opposite the end of Pyle Streer (Figures 2.1 and 2.2), A plan of the siie 15
shown in Figure 2.3, Although not a ude mill i represemed the udal limivand its
headpond sireiched back ro Pan Mill ourfall iMajor 1976), Since its removal the ude
now penetrates 4 further few hundred meires 10 @ weir ar SZ 50233 88941,

Flgures 2.0, and .2, Looking upstream iy (he site of Ford Mill, Newport, ot low tide sn July 24
008 (efi), and near high tide on August 4 2008 (right] . The mill was situated whece the bridge in
il distance is locatert, aod i formed the tdal limit. The tide now pepetrates a few hondred
tuetres further lo @ large welr.
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Figure 2.8, (15 z.rmmmmrngmmmm l'hrﬂl'lll.hk\-m The epproximate line
of the existing river chaniel I shown by the green dashed line,

The bujldings el Pan Mill dre still well preserved ul SZ 503 §89 but the stream now
bypasses the site. The headpond was formed by damming the stredm, with ari
overflow structiee 1o the side (Figure 2.4). There hos been considerable realigriment
of the channel liere in tecent vears.

@ ]

; 62 sy qlhhwﬁlﬂhlh!ﬂl‘w The spprovimute line
of the existing river ehunmel s shiown by the green dastied line,

The site of Shide Lower Mill (SZ 504 882) has also been bypassed by the river in
recent years: the site of the mill and s headpond now Ite beneath the A 3020 St
Gearges Way north of Shide road hridge. The layout of the mill and its associared
waterwiys ts shown in Figure 2.5
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Figure 1.5, {Hﬂ" dlmmmuthwﬂﬂﬂm The approximste line of
mﬁmmkmmmmwmm The site of the mill and mill pend are
now bemeatlh the A3020,

Shide Upper Mill was sitated about 500 m further npsteeam at SZ 503 877, Again it
has been bypassed in recent years — the layout of the site is shown in Figare 2.6,

" 1 o t:ﬂwﬁtﬂ e approximate line of
mmrwmuhmmmwwlm The Mﬂnmwﬁum
“stream at the xmmmmmwmu nﬂdhjﬂfhhﬂi;mu
varfier course of the river.
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The buiddings at Blackwater Mill (SZ 505 862) are still there and the millpond (Frgure
2.7) has been made into an omamental fake. The stream now bypasses the mill but the
reramned head above a magor weir muuntains the level inthe lake

The uppermiost mill wathin the-study area is a0 Gatcombe (52 499 (2 85202 - Figure
28) There has been a mill heve since Domesday and the mll bwlding 18 stlll there
complete with mill wheel, but does not operate. The Annoal Repor for the Isle of
Wight River Board, vear ending March 31% 1955, contains the following:-

“The weir destroved by flpod water i 1951 e Cascombe Miil Pond, SZ 499 852, on
the River Medina was replaced by @ mass-concree dam with a centeal fixed wedr, (5
feer wide (See Figure 4.20). The crest level of the new weir 1y four feer lower than the
{evel af the former mill weir  The effecr is that the obstruction dug o the mill has been
eliminared whilst the high velocity apparent in the river since the destruciion of the
mill weir kas been reduced to within reasonable limirs. "

The elimnation of the “obstruction” reterred to was presumably in terms of flood
preventron only as this site remans impassable to fish (see Secnon 4.4) One wondess
what was unreasonable abaut the high velooitres which presumably previiled between
EA51 and 1955

2.3 Channel straightening

Sughtenmg and reomovia! of meanders has tken plice over hundreds of years for
agricultoral and milling purposes. Evidence of pre-rallway remosal pf 2 neander s
apparent m Figure 2.6

i

LAtk wten.

i )

Fipore 1.9 Estract from 038 257 map uurmurmmnmmﬂmmmurm
vaflway in the 1860's The original winding course of the river is superimposed with e
strstightened channels elther side of the line of the railway.
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However, it was the construction of the lsle of Wight Central Railway in the |860's
that hud the grealest effect upon the lower part of the River Medime. It was
constructed 10 run an the bottom of the valley from Blackwater o Newpon fa distance
of about 3 kami) andd For much of iis course the siver was moved into o sn‘mgh{ ghannel,
presumiably fo save an bridge costs. Two examples are shown in Figures 29and 2|1,
Figure 2.9 shows the OS (nap of 1862 for a few hundied imesres downstream of
Blackwater Bridge

The straight lines of the sailway and the modified channel have been superimposed an
the original winding course of the rives. In Figurs 2,10 the original meandering caurse
of the river near Marvell Farm (a few hundred metres dovwnsireain of the locaton In
the previous figure) & shown compared to the straightened course affer the milway
was complesd

Considerable channel straightening was also invelved in the flood relief works in the
1960'g, including “35 chains™ (about 700 m), the whole of the nver between Pan Mill
and Lower Shide Mill More detail of this work is given In Section 24

Flr.fum 2,10 Channel steaightening for cailway constroction near Marvell Farm. Ltn. the 05 25"
map of 1862 showing meanders. Right, mup of VM9 showing straighlened chnnnel alongside the

railway.
14 Flood defenee works

Major flond defence work was undertaken by the Isie of Wight River Board (later
River Authority) between 1963 and 1974 1o reduce flooding berween Blackwarer and
Mewport. Demils are hard 0 find hut there are some descriptions 1n the Authority ‘s
Annual Repors:-

“Ax a result of extensive damage tir domestic, vhop and \mdusirial property caused by
the meajor floads of October 1" 1960, and Jamaary 29-30" 1961, the Board resolved t
advance (ts programme of flood relief works on the lower reaches of the River Méding
between the village of Blackwater and the town of Newport, adistance of aboul two
miles. By resolution of the Board in November. [960, the investigation mie the causes
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of the flooding was commenced. It soon became clear that, owing to the partially
built-up nature of the area along the lower reaches of the river, together with the
obstructions in the form of mills and bridges, the Board would be forced for economic
reasons to carry out the work in stages. The first stage of the comprehensive scheme is
known as River Medina Improvement Scheme No. 2. By resolution of the Board on
30™ November, 1962, the Engineer’s design and estimate of cost were approved.”
(Annual Report for year ending March 31* 1963),

“The Authority continued the programme of flood relief works on the lower reaches of
the river Medina between the village of Blackwater and the town of Newport, a
distance of about two miles. The first stage of this comprehensive scheme, known as
“the river Medina Improvement Scheme No. 2" was completed by direct labour during
the year”. (Annual Report for the year ending March 31" 1966).

From the description of the later stages of the scheme it would appear that this first
stage involved work around the recently-demolished Ford Mill, and Pan Mill.

“The Authority approved the second stage of the flood relief works on the lower
reaches of the river Medina upstream of the first stage of the River Medina
Improvement scheme No. 2 referred to in our first annual report. The second stage
comprises the improvement and re-alignment of 35 chains of the river between Pan
Mills, Newport and Shide. The estimated cost is £17,380 which was approved by the
Ministry of Agriculture, Fisheries and Food for the purposes of a grant. It was
intended to proceed with this scheme during the year but negotiations for the purchase
of the necessary land proved unexpectedly protracted and this was not therefore
possible”. (Annual Report for year ending March 31 1967).

The second stage (Scheme No.4) of the comprehensive flood relief scheme on the River
Medina was completed. It covered the reach between Pan Mill, Newport, and Lower
Mill, Shide, a distance of half a mile and the work included four velocity-control weirs,
substantial re-alignment (designed with tree preservation in mind) and a new channel
to preserve the mill rights of the Pan Water Mill. The actual cost of the work was
£20,500. It was carried out by direct labour.” (Annual Report for the year ending
March 31% 1971).

The design and estimate of cost (£19,000) of the third stage (Scheme No.5) of the same
flood relief scheme were submitted to the Minister of Agriculture with an application
for a grant. The scheme covered the reach of the Medina between Lower Mill, Shide,
and Blackwater Road, Shide, a distance of a quarter of a mile, and the work included
two velocity-control weirs and retaining walls along the restricted section north of
Highway A 3056. The design paid particular regard to amenity. The construction of
the bridge on A 3056 has already been completed by the Isle of Wight County Council
in exchange for additional river works to be carried out by the Authoriry.” (Annual
Report for the year ending March 31* 1971).

“Work was completed on the third stage (Scheme No.5) on the River Medina. The
design and estimates of cost, £18,000, were approved for the fourth and final stage
(Scheme No.6) of the same flood relief scheme and the design is in progress. This
stage covers the reach of the Medina between Blackwater Road, Shide and Blackwater
Village a distance of one and three quarter miles.” Annual Report for the year ending
March 31 1974).
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3 FISH 5TOCKS IN THE RIVER MEDINA

The Medina has never been known for the quality of its fish stocks and fishing. The
1928 edition of the guide “Where to fish” (Shenngham 1928) has the following entry:-

“Garcombe. Few mout, dace and eels follow the stream down to Blackwater
and Shide. Permussion from landowners”,

By the 1955-56 edition (Eaton 1955) this faint praise has been reduced 1o :-
“Medina from Newport to Chale; few fish."

Mare ( 1860) stated that roach and dace occurred “plentdfully” in the Eastern Yar and
Medina. He recorded bullheads as being present in the Eastern Yar but not in the
Medina. "Common trout” occurred in a few streams in "West Medina®; it is uncertain
if this includes the Medina itself or is referring to streams in the western half of the
island. Three spined sticklebacks were also recorded for the river.

In recent years a number of electric fishing surveys have been undertaken by and on
behalf of the Environment Agency and its predecessors. Generally these have
involved catch-depletion population estimates over short reaches (typically 100m) or a
single fishing sample over a lonpger reach. The species recorded in each survey at each
site are shown in Table 3.1.

Eels appear to be present in pood numbers throughout most of the river. Some idea of
trends in numbers can be obtained from the results of the 1993, 1997 and 2007 semi-
guantitative surveys. No numbers are available from the 1980 survey. In 1993 there
were 243 eels per km of river recorded in catch one of the three 100 m sections fished.
In 1997 there was an average of 40,3 eels per km recorded in the single fishing of the
3600 m length. In 2007 the single fishing produced 99 eels per km from the 505
metres fished. Thus what was viewed as a significant decline at the time of the 1997
survey appears to have been arrested and indeed reversed over the last ten years.

Dace dre the dominant coarse fish species present, with an upstream limit between
Highwood Lane bridge and Gatcombe Mill. It is surprising that they were not
recorded as being present in the river in the 1980 survey, as they were said o be in the
river in 1925 and before (see above) and have been recorded at all sites below
Highwood Lane Bridge in all surveys since then. The ages of the fish captured in the
1993 survey were established by scale reading and the growth rate was concluded to be
faster than on the Dorset Stour, and equal ro those on the Frome (Welton er al 1993)
and is well above the growth curve standard described by Hickley and Dexter (1979).
Longley (2007) comments on the impressive size and condition of dace in the Medina.
Good numbers of cyprinid fry were seen in the marging of the lower dver in July 2008
and these were presumed to be dace.

Carp show up in many surveys in the lower river and these are probably the result of
escapes from streamside ponds, or unanthorised stocking. James Kingswell, keeper on
the Gatcombe Mill Estate, recalls catching carp to 10 Ibs by angling in the impounded
reach above Blackwater Mill some years ago.
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4 ASSESSMENT OF OBSTRUCTIONS

41 [otroduction

As aiready noted. there are a considerable number of weirs on the river between the
estuary and the top of the project area at Highwood Lane  An ineomplete list wasg
supplied by the Enviranment Agency (see Table 4.1). A preliminary inspection of
mogt of the project area was made on July 24 208, with 2 follow-up visit 1o some on

Augusrd. This allowed u complete list to be prepared (Table 1),

Table4.d Stroctures in the River Meding bevween Newpors and Highwood Lane bridge.
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Dunng the period September 2-4 2008 a dewatled survey was made of all strugtures that
were considered to be an impediment to fish movement and which justified some
remedial wark. A descrprion of each of the 20 structures identified iy given below.

4.1 Tidal waters to St Georges Way Bridge
Structure 1. SZ 501466 89237, A low-head wear in the tidal channel (Figure 4.1, s

funcrion would appear t he to provide bed stability. As jtis drowned-out at high tide
it represents no obssacle to fish moyement, and it was not surveyed in detail.

Figure 4.1. 1 at fow fide (Joly 24 2008) and near bigh tide {August $ 2008),

Structare 2. 52 50237 89064, A low head weir with apron, beneath Pan Bridge
{Figure 4.2). Function unknown; this may have been one of the "velogity contral
weirs™ constructed as part of the second stape of the Flood Relief Scheme in the
|960"s (Section 2.4). A% itis drowned-oul at high tide it represents po impediment
fish passage, and It was not surveyed in detail.

Figure 42. Structurs 2 st low fide (Jnly 24 2008) and near high tide {Aogwst 4 2008).

Structure 3. Matatan Lower Weir, 5Z 50233 88941, This is a weir with apron with &
hiead loss of about 195 m i't-a.r}rmg with the tide) it & single fall, set between vertical
blockwork banks (Figures 4.3 and 4 4), It now represents the tickal limit, and has
effectively replaced the head drop at Ford Mill. "This s likely w have been one of the
‘ue*:mity contrul weirs'” constiucted us part of the second stapge of the flood relief
Scheme in the |960"s. It would appear 1o be a significant impediment to upstreat
nifgration, 4t least at low tde |evels.
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Figure 4.3 Plin of Matalun Lawer Weir as sarveyed,

In order 16 check 10 what extent tides reduced the head drop dcross this structure,
tecarding depth-sensors were deployed upstrean and downstream of the structure from
Septeriiber 3 1o November 23 2008, Neap tides had 16 effect on the downstream level,
and spring tides lifted the level h}l' up o 0.4 m at peak. Even then this wiuld leave &
head drop of the arderof 0.5 m. Thus while this weir could be passuble by active
swimmers such as sea trout under certain limited conditions, for most of the time it
would be & terious impediment to migrarion. [t is of linle significance to freshwater
fish as there is minimal freshwater habitat downstrean), '

‘Final Report is 24 January 2009




Figures 4.4 and 4.5, Structures 3 (left) and 4 (right), February 6 2007.

Structure 4. Matalan Upper Weir, SZ 50224 88793. This 1s a two-stage weir with a
total head loss of 1.295 m (September 2 2008), and an apron to the lower stage, set
between vertical blockwork banks (Figures 4.5, 4.8 and front cover). It is located
about 120 m upstream of structure 3. This structure effectively replaces most of the
head drop at Pan Mill, which is now bypassed, and almost certainly represents one or
two of the “velocity control weirs™ from the 1960’s flood relief scheme. It is a major
impediment to upstream migration, It is of only minor significance to freshwater fish
as there is only a short reach of freshwater river downstream of here, albeit good
riverine habitat.

4.3 St Georges Way Bridge to Shide Bridge

.

.6 and 4.7. Struc

Y !

Figures 4

tures 5 (Jeft) and 6 (right) in July 2008.

Structure 5. Pan Mill Offtake weir, SZ 50341 88258. A concrete weir with apron
with a head drop of the order of 0.45 m (Figure 4.6). This is one of the “velocity
control weirs” that was constructed as part of the 1960's flood relief scheme. It also
provides the head for an offtake channel to Pan Mill. This channel was created during
the construction of the flood relief scheme to maintain the water rights of the mull. The
weir represents a significant impediment to movement at low flows due to the shallow
water on the apron bul may be less of an obstruction at high flows. This weir was
surveyed and drawings could be produced without a further site visit.

Structure 6. Lower Shide Footbridge weir, SZ 50341 88258, Another concrete weir
with apron (Figures 4.7 and 4.9); the head drop was 0.7 m on September 2 2008.
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(4A) MATALAN UPPER WEIR

Figure 4.8. Plan of Matalan Upper Weir, as surveyed
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Figure 4.9. Plan of Lower Shide Footbridge Weir as surveyed.

This is believed to be one of the “velocity control weirs™ from the third phase of the
1960's flood relief scheme, and appears to be a major impediment to fish movement.

Structure 7. Shide Gauging Station weir, SZ 50360 88133. A low concrete weir with

a head drop of about 0.33 m (September 2 2008), set in a concrete-sided channel

(Figure 4.10). Probably a “velocity control weir” from the 1960°s flood relief scheme,
- it also serves to retain depth under the bridge where the ultrasonic flow gauging station
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is situated. The weir has a central notch and is unlikely to be a serious impediment to
the migration of any species. This site was surveyed and detailed drawings could be
produced without a further site visit.

| - |

Figures 4.10 and 4.11. Structures 7 (left, February 2007) and 8 (right, July 2008). The design of
the works shown in Figure 4,10 was said to have “paid particular regard to amenity”!

44 Shide Bridge to Blackwater Bridge

Structure 8 Shide Ramp Weir, SZ 50360 88092. A low. gently sloping stone weir
with a head loss of the order of 0.3 m, and provision for stop boards to increase the
head (Figure 4.11). The original function is unclear but it is an attractive feature and
probably not a serious impediment to migration at higher flows; at times of low flow
(as when the photograph in Figure 4.8 was taken) there is just a few centimetres of
water over the face of the weir.

Structure 9 Upper Shide Mill Weir, SZ 50254 87661. This is a three-stage concrete
weir set at an oblique angle to the stream, and with a total head loss of about |.1 m
(Figures 4.12 and 4.14), Clearly a “velocity control weir™ from the flood relief scheme
it effectively retains the head that was maintained by Shide Upper Mill. This is likely
to be a major impediment to fish movement.

Structure 10 SZ 50267 87326. A derelict weir no longer on the channel line, included
here because it is on the Environment Agency list. Not inspected..

Structure 11 SZ 50294 86915. A very low head (0.1 m) structure beneath a farm
bridge (Figure 4.13). No impediment to fish movement.

L e W

Figures 4.12 and 4.13. Structures 9 (left) and 11 (right) in July 2008.
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Figure 4.14. Plan of Upper Shide Mill Welr, as surveyed






Structure 12 SZ 50558 86509. A low- head (0.2 m) board weir creating depth for an
irrigation pump (Figure 4.15). Not a significant impediment to fish movement.

Structure 13 SZ 50573 86463. A flat Vee flow gauging flume with a head loss of the
order of 0.4-0.5 m (Figure 4.16). Likely to be an impediment to the movement of
small fish.

SN .

L . 1 f
and 4.16. Structures 12 in July 2008 (left) and 13 (right) in September 2008.

=

gures 4.15

Structure 14 SZ 50614 86240. A diversion sluice controlling flow into a side channel.

It is included here because it is in the list of structures produced by the Environment
Agency. As it does not impinge on the main channel it is not considered further here.

4.5 Blackwater Bridge to Highwood Lane

Structure 15 Blackwater Lower Weir, SZ 50448 86133. A wide-crested masonry
weir with a head drop of the order of 0.4 m, with provision for oversail boards. (Figure
4.17). The function of this structure is unknown but the oversail board provision
suggests that it once had a level management function, either to do with the mill or for
amenity purposes. Likely to be an impediment to migration at low flows, requires
assessing in higher flows.

Figures 4.17 and 4.18. Structures 15 (left) and 16 (right) on July 24 2008.

Structure 16 Blackwater Upper Weir, SZ50552 86013, This large structure (Figures
4.18 and 4.23) effectively retains the head for Blackwater Mill, though it has been
constructed since the mill ceased using water power.
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[t therefore currently has the function of maintaining the upstream level for feeding the
mill pond, which is retained as a landscape feature in a large garden, The overall head
loss from the retained upper level to the surface on the long shallow cill was 1.76 m on
July 24 2008 and 1,86 on September 2 2008, of which about half was due to stop
boards in slots above the concrete structure. It is a formidable obstruction for
upstream passage of all species.

Structure 17 Gatcombe Mill Weir, SZ 49912 85202. This concrete dam (Figure 4.19)
was erected about 1954 to replace the Gatcombe Mill dam that had been destroyed in a
flood in 1951. Its crest is about four feet lower than the original, isolating the mill
wheel from its water supply (Figure 4.20). [t is a2 major impediment to upstream
migration,

Figures 4.19 and 4.20. Galcombe Mill pond dam and waterwheel, July 24 2008.

Structure 18 SZ 49818 84986. A weir with a head of about 0.4 m, on the branch of
the river feeding the mill pond (Figure 4.21), Not surveyed in detail,

Structure 19 SZ 49812 84728. A diversion weir feeding a second channel that rejoins
the outfall from the millpond on a right-angle bend (See figure 2.6). The weir itself
was not inspected, but at the time of the site visit on July 24 2008 approaching half of
the flow was passing down this channel. [f the weir can be adjusted to take a greater
proportion of the flow then this may allow access to the area above Gatcombe Mill
without having to overcome the massive concrete weir there.

l?iguros 4. 21 and 4 22 Leﬂ, structure 18 . Right: structure 20, looking upstream.
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Figure 4.23, Plan of Blackwater Mill Weir, as surveyed
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Structure 20 Highwood Lane Gauge, SZ 49761 84601. Said by Environment Agency
to be a weir with gauge, but inspection failed to reveal any significant head-drop
structure (Figure 4.22). In any event there appeared to be little habitat upstream of
here suitable for anything but smaller species and eels, so regarding this as the upper
limit of the project area appears appropriate.

4.6 Summary of obstruction issues

A summary of the assessment of the level of impediment to movement of trout and
dace is shown in Table 4.1.

Trout occur, perhaps only on an intermittent basis, in the Shide area of the stream.
There is likely to be some gravel suitable for spawning in this area but the main areas
suitable for spawning and rearing lie upstream of here, éspecially between Blackwater
Mill and the top of the study area. There would appear to have been no trout in-this
area for many years, and this area is cut-off from the Shide area by at least two major
obstructions.

Dace occur throughout most of the study area between the tidal limit and Highwood
Lane bridge, but it is likely that there is little upstream movement past several major
obstructions. It is probable that this situation has prevailed for the past thousand years,
since mills were erected on the river. It is possible that some upstream migration can
take place during floods. Some downstream movement of fry and young fish will have
occurred, allowing at least a one-way transfer of genetic material.

Eels are well-known for their ability to ascend obstacles where a “damp” route through
weeds, moss and debris exists (Solomon and Beach, 2004 a and b). While many of the
obstructions appear formidable with respect to eel passage the fact is that the species is
well-distributed throughout the catchment, and many are succeeding in ascending or
bypassing all the structures being considered here. Figure 4.24 shows the wetted area
at the side of Structure 3 which is likely to allow passage of elvers and small eels.
Gauging weirs (Crump section and flat Vee) are often major impediments by virtue of
their clean lines and smooth concrete faces. However, the flat Vee below Blackwater
Bridge (Structure 13) would appear to be passable by small eels by virtue of growth of
moss at the edge of the wetted area (Figure 4.25), possibly encouraged by the stable
low-flow regime during the summer. It is recommended that the operators of this weir
are requested not to clean it unless the plant growth significantly affects its gauging
function. Two weirs (Structures 16 and 17) appear particularly difficult for eel passage
but in both cases there are alternative routes for passage. Suggestions are made in
Section 5 for improved access by eels if this is deemed necessary.

Bullheads are generally considered to be poor at overcoming weirs and other
structures, but they are one of the most sedentary of British freshwater fish species,
with measured migrations of just tens of metres compared to tens of kilometres for
many cyprinids (Peter 1988). They are well-distributed throughout the catchment
despite the presence of obstructions in the form of mills having been in place for many
hundreds of years. Almost nothing is known of effective ways to allow passage on this
species over obstructions.
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Figure 4,24 (left). Growth of we

f

t ess and liverworts al the side of Structure 3 which probably

allows ascent by elvers. Figure 25 (right). Moss growing in the very shallow edge of Structure 13

which is likely to allow ascent of small eels.

Table 4.1. Assessment of the level of obstruction for different species represented by structures in

the River Medina.

# Bullhead Dace Trout Eel Distance
from TL (m)

| n/a n/a 0 0 -220
2 n/a n/a 0 0 -150
3 n/a n/a 2 1 0
4 2 2 2 1 120
5 2 2 27 1 370
6 2 2 2? 1 720
7 2 1 1 0 830
3 1 | 1 0 880
9 2 2 2 1 1380
10 0 0 0 0 1700
1l | 0 0 0 2280
12 1 0 0 0 2500
13 2 1 1 1 2780
14 0 0 0 0 2880
15 2 2 2 1 3230
16 2 2 2 2 3380
17 2 2 2 2 4880
18 2 2 1 1
19 ? ? ?
20 0 0 0 0 3580

n/a = not applicable — only tidal water downstream. 0 = little or no impediment to migration; 1=
some impediment at all times or likely to be impassable al limes; 2 = appears impassable. TL =

tidal limit.
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off”. It is possible that some engineering such as cutting a notch in the crest and
providing a deeper channel through the apron will allow passage without the need for a
formal fish pass. Where this is proposed the suggestion is that the notch should be
sized to run full at the Q95 flow; this indicates a notch of the order of 0.6 m wide and
0.25 m deep in the lower river. In some cases it may be possible to build-up the
tailwater level with a pre-barrage, thus increasing the depth below the weir, and
spreading the head drop into more than one fall.

5.2 Sea trout

Much of the habitat suitable for spawning, rearing and adult holding of sea trout lies
between Blackwater Mill and the upstream limit of the study area at Highwood Lane.
Even including all this reach the total area suitable is limited, so it is assumed that
access throughout the study area will be required for a viable programme. One
exception is the area upstream of Gatcombe Mill on the mill channel: there is a limited
area which is basically poorly suited for spawning and rearing. Much better conditions
prevail on the more easterly channel.

Opening up this area would involve attention to seven structures which are considered
to be generally impassable for trout (Table 4.1). These are now considered in turn.

The first major obstruction is the Lower Matalan weir, which forms the tidal limit
(Structure 3, Section 4.2). Although this may be passable at times of high spring tides,
for most of the time it is a serious impediment to movement. This is a site where one
or two notched pre-barrages constructed downstream, with a notch also cut into the
existing structure, is probably the most cost-effective solution; the indicative cost is
£30 k, depending on whether one or two pre barrages were needed. This proposal is
indicated in Figure 5.1

The second major obstruction is Matalan Upper Weir (Structure 4, Section 4.2). Two
remedial options have been considered here. The first involves the installation of a
Larinier fish pass (Armstrong et al 2004) within the right bank of the river (Figure
5.3). This would cost of the order of £90,000 and would provide good migration
conditions for both trout and cyprinids. A much cheaper option would be to cut
notches in the two existing weirs (Figure 5.3). This would not significantly reduce the
head drops across each stage of the weir but would provide a much easier route of
ascent for strong swimmers such as adult sea trout. It is unlikely to aid passage for
cyprinids and eels, though as already discussed the former are hardly an issue this far
down stream.

The third significant obstruction is Pan Mill Offtake weir (Structure 5, Section 4.3).
The problem here is not the retained head (of the order of 0.45 m) but the shallow
water below and the flat top of the weir. This can most simply be addressed by cutting
a notch in the weir, at an indicative cost of £10k. This would allow passage of sea
trout but would probably not aid migration by cyprinids and eels.

The next major obstruction is the Lower Shide Footbridge weir (Structure 6, Section
4.3), which has a head drop of the order of 0.9 m. The proposal here is to cut a notch
in the top weir, raise the lower weir crest and install a notch, and construct an
intermediate notched weir between the two existing ones (Figure 5.2). This would cost
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of the order of £35k and would greatly assist the passage of sea trout. It is unlikely to
aid the passage of cyprinids and eels.

The fifth major obstruction is the Upper Shide Mill Weir (Structure 9, Section 4.4), a
three-stage construction with an overall head drop of about 1.1 m.
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Figure 5.1. Plan of Matalan Lower Weir, showing proposed works

The proposal here is to notch all three weirs and provide a new fourth notched weir a
short distance downstream (Figure 5.4). This would cost of the order of £35k. This
would allow the free passage of sea trout but would not aid the passage of cyprinids
and eels.
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Figure 5.2, Plan of Lower Shide footbridge weir, showing proposed works.

The next significant obstruction is Blackwater Lower Weir (Structure 15, Section 4.5),
which has a head drop of the order of 0.45 m and a long flat crest. No specific
remedial action is presented here because of the alternative suggestion of bypassing
both this and the next obstruction with a “new"” channel. If this alternative proposal is
not acted upon it is likely that a notch cut into the weir would allow passage of sea
trout.

The seventh major obstruction is Blackwater Mill Weir (Structure 16, Section 4.5),
which is the most formidable on the river with a head drop of the order of 1.86 m.
Two specific solutions were considered here, that of a Larinier pass in the left bank,
and a pool and traverse pass constructed within the existing channel (Figure 5.5).
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The approximate cost of the former would be £120k, and of the latter £60k. The
Larinier pass would have the advantage of providing passage for cyprinids, whereas
the pool and traverse pass would only provide passage for sea trout.

An alternative to site-specific remedy at Structures 16 and 15 would be to re-instate an
old channel that bypasses both. Information on the line of a former channel is given in
a drainage survey map prepared for the Ministry of Agriculture and Fisheries in 1942 —
see Figure 5.6. The channel is about 420 m in length, and has a head-drop of 3.3 m; it
bypasses structures |15 and 16 with a combined head-drop of about 2.5 m. Evidence
that at least part of the course of this channel is very ald comes from the line of the
Panish boundary shown in Figure 2.7; such boundaries typically followed the course of
the river. The line of this channel is still shown as a ditch on current maps. A major
advantage of utilising this old course is that much of the channel form and bed
substrate is likely to be intact, and could be recovered. Neither the 1942 map (Figure
5.6) nor the 1862 map (Figure 2.7) show any sign of the present course of the river
around Blackwater Mill.

Figure 5.6. Extract from a MAF survey map dated September 1942. This shows an old channel,
labelled C, which is currently overgrown and carrying no flowing water.

If this option were to be chosen it would be necessary to have a sluice or weir where
the old channel leaves the present channel, to maintain the head in the present channel
to maintain the level in the lake (the old mill pond) which is a major feature of the
gardens of the Nursing Home. There may in fact already be some structure here that
could be used as a basis for a new sluice. If a new structure is required this is likely to
be a major part of the cost of this option; otherwise the main work would be
excavating the old channel and dispersing the spoil on the adjacent ground. It is
difficult to suggest even an indicative cost though it is expected to be of a similar order
of magnitude to providing specific passage facilities at the two structures, and a guide
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figure of £100k is suggested. A major advantage of this option are that it would re-
create an additional 300 m or so of stream with a steep gradient which would support
considerable channel diversity and create significant additional habitat potentially
suitable for salmonid spawning and rearing. It could also represent an effective
passage for, and additional habitat, for cyprinids and eels. It may be prudent to
maintain the existing channel in good order so that it can be used for conveyance of
flood flows. Overall, this represents an exciting opportunity for habitat recovery. Itis
strongly recommended that this option be actively explored further. Issues that would
need to be addressed include:-

* ownership of all the land and stream that would be affected, and seeking
agreement of these owners;

* identification of the exact location the original channel and a survey to
establish the course, gradient and the form of the channel and original bed;

* design of the structure at the offtake from the existing channel to ensure level
control for feeding the lake;

e the provision of a small sweetening flow down the bypassed part of the current
channel to ensure its continued availability for conveyance of flood flows;

* access for plant and machinery;
* plans for disposal of the material excavated from the old channel;

* design of any training walls, head loss structures and other engineering of the
refurbished channel.

Gatcombe Mill weir is effectively impassable but no remedy is proposed here as the
available length of stream between here and the study-area boundary at Highwood
Lane is short, has most of the gradient taken away by the weir, and is not ideal trout
spawning and nursery ground. In contrast, the eastern channel which bypasses the mill
weir is potentially good habitat and it is suggested that a greater proportion of the dry-
weather flow is directed down this arm. This would require some adjustment and
possibly modification of the structure at the point where the two channels separate, but
this location was not found or surveyed in this investigation. It is worthy of note that
the fact that the parish boundary follows this eastern channel indicates that it was the
original course of the river.

5.3 Cyprinids

Dace is the dominant cyprinid species present, although there are also small numbers
of roach and chub downstream of Blackwater. As dace are a small species (growing to
about 25 ¢m in length in the Medina) they are used here as a model for other species.

The swimming ability of dace is less than that of sea trout largely by virtue of their
smaller size. It is unlikely that the simple expedient of cutting notches in the Medina
weirs, or adding intermediate or downstream weirs to reduce head drops to around 0.4
m which will provide passage for sea trout, will assist the passage of dace. On the
other hand, Larinier passes with a gradient of up to 15° have been shown to allow
passage of remarkably small fish (G Armstrong, pers. Comm.). It is considered likely
that the Larinier pass options considered here will allow passage of dace and other
cyprinids, at least at times. If dace passage is considered essential then consideration

Final Report 40 24 January 2009



could be given to provision of Larinier passes at all obstructions with a head difference
of 0.3 m or more.

However, such considerable expense is not, it is suggested, justified. Dace are present
in satisfactorily-self-sustained sub-populations in the several separate reaches of the
river. Even if upstream movement of genetic material has not taken place for some
hundreds of years, some downstream movement will have occurred and the
populations do not appeared to have suffered. If some genetic redistribution is deemed
desirable then congideration should be given to moving some fish from the lower
reaches 1o the upper reaches every several years. However, it is suggested that there
are many more pressing fisheries issues justifying action.

54 Eels

From the presence of eels in fair numbers throughout and upstream of the study area it
appears that some elvers and small eels can ascend all the obstructions at times. The
potential re-opening of the old channel at Blackwater should allow easier upstream
migration, but notching of weirs and provision of additional weir steps will probably
not. If it is deemed desirable to improve upstream passage for eels consideration could
be given to a simple facility providing a substrate in the “corner” of each weir; a piece
of discarded trawl netting could be anchored to a block upstream and draped over the
weir cill; see Solomon and Beach (2004) for an example of this approach. The cost is
minimal, and the material is easily deployed and removed as required. Alternatively,
consideration could be given to stocking the upper river with elvers, This latter
approach is currently being explored nationally as an input to eel management plans.

5.5 Flood risk

There have been serious floods from high fluvial flows in the Medina, notably in
October 1960 and January 1961. These events were the catalyst for the flood
alleviation work undertaken on the channel in the 1960’s, which is described in
Section 2.4. Itis clearly imperative that any remedial work for fisheries does not
increase flood risk in any way.

With this in mind, the majority of the options proposed in Section 5.2 have been
specified in a manner that increases or at least maintains the flood capacity of the
channel. Possible exceptions are some of the suggested options at Structures 3, 6, 9
and 16 which involve construction of intermediate or downstream weirs, While it is
believed that these would not materially affect flood risk, this must be examined at the
detailed planning stage if these suggestions are 1o be taken forward. It must be borne
in mind that. at the time of the serious flooding in 1960, Ford Mill and its millpond
were still a major feature on the river in Newport and their removal must have made a
significant difference to flood risk.

5.6 Summary of recommendations
The actions that are recommended in order to open the river up to sea trout are

summarised in Table 5.1. Tt is again stressed that the costs provided are indicative
only.
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1t 15 stressed that further examination of the niver to check its suitability for sea trout,
in terms of water quality and gravel quality, should be undertaken before commitment
to further significant expenditure is made (see Section 5.1). More detailed plans and
proposals for each site will then be required. It is recommended that detailed plans for
sites 3, 4, 5, 6 and 9 are prepared. It is recommended that the proposal for reinstating
the original channel at Blackwater Mill, including specifying a control structure at the
upstream end, be commissioned.

Table 5.1 Summary of recommendations and indicative costs of provisions for sea trout

migration.

Site Site # | Recommendation Indicative cost
Matalan lower 3 One or two pre weirs, notch cut in £30k

weir existing weir

Matalan upper 4 Larinier fish pass £90k

welr

Pan mill offtake 5 Cut notch in weir £10k

weir

Lower Shide 6 Cut notch in upper weir, raise lower | £35

footbridge weir weir, add intermediate notched weir.

Upper Shide Mill | 9 Notch all three weirs, add fourth £35k

weir downstream

Blackwater Mill 15 Bypass using original channel Included below
lower weir

Blackwater Mill 16 Bypass using original channel £100k

upper weir

Total £300k

If free access for cyprinids is required throughout the river then significant additional
facilities would be required. Providing Larinier passes at each of the first five sites
would cost of the order of £400k, plus the £100k for the Blackwater bypass channel. It
is suggested that such a provision is not necessary for the health of the stream and of
the cyprinid populations.
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7 APPENDIX A. HYDROMETRIC STATISTICS FOR THE UPPER SHIDE
GAUGING STATION.

Taken from the National River Flow Archive website, and from Hydrological Data
UK.

Gnd Reference: 40 (SZ) 504 881
Operator: EA

Local number: 53001001
Catchment Area: 29.8 ki ©

Level of Station: 10.4 mOD
Max. Altitude: 167.0 mOD
Mean flow: 0.29 mos !
95% exceedance (Q95):  0.084 m’s™!

10% exceedance (Q10); 0,526 ms™!
61-90 Av. Ann. Rainfall: 839 mm

Sample Hydrograph of Gauged Daily Flows

Max. and min, dally ;maan flows from 1985 1o 2006 excluding thoss for the
fealured year (2008: mean tlow: 020 m's ')
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Flow Duration Curve for Gauged Daily Flows
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Station Description

Ultrasonic station (al road bridge) installed in 1996 (no data Sep-Dec 96). Superseded trapezoidal
critical depth (lume, width 2.4m (with broad-crested o/m rated overflow weir for stages > 0,6m).
Nov. 2000 peak under review. Small abstractions for wrigation. Flow reduced in 1985 by gw
pumping tests. From 1989, low flows augmented by loW Conjunctive Use Scheme; also transfers to
the Eastern Yar,

Catchment Description

Entirely rural, arable catchment. Fairly steep slopes in southemn headivaters. Predominantly
permeable: Chalk and Lower Greensand with some Gault Clay.

Factors Affecting Runoff

» Runoff influenced by groundwater abstraction/recharge.
« Runoff reduced by industnal/agricultural abstraction

River Flow and Catchment Rainfall on the National River
Flow Archive

Gauged Daily Flows (gdf): 1965 to 2006
Monthly Catchment Rainfall (mf): 1963 to 2006

LT OO T OETTTT

Datatype| 1960s 1970s 1980s 1990s 2000s

et [ [ LTI
TR AR AR R AR AR

For many stations monthly peak flows are also archived. When daily flow data are not available
monthly mean lows may be held on the National River Flow Archive. See Data Holdings for further
information
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