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EX ECU TIV E SUM M ARY

The River Tavy has experienced a low flow problem over many years as a result o f several major 

abstractions along its length. Water is abstracted for hydropower generation and public water 

supplies.

Abstraction to the Tavistock/Morwellham canal at Abbey Weir for hydropower represents one o f 

the major abstractions from the Tavy. A Heads of Agreement was signed in 1978 betw een the then 

South West Water Authority and the Central Electricity Generating Board with the aim o f  applying 

an increasing prescribed flow in the Tavy at the Abbey Weir.

Although it was not the intention of the Agreement to cause the prolonged absence o f flow in the 

canal the Agreement does not contain any measure of what tbe canal sweetening flow should be. 

As a result, sweetening flow trials have been progressed by the Environment Agency with the aim 

o f establishing the minimum flow requirements to the canal.

It was recognised by the Environment Agency that there are a wide range o f issues along the canal 

which must be considered when setting flow levels. This includes issues such  as recreation, 

conservation, ecology, archaeology, abstraction rights, potential developments and w ater quality.

A one day flow trial was carried out in December 1995 with a sweetening flow o f  0 .140nr/s. A 

group o f interested parties was asked to assess:

• the suitability of 0 .140m3/s as a winter sweetening flow which may be operational for 

several weeks; and

• the suitability of 0.140m3/s as a summer flow which may be in operation for several 

months.

The'group considered that this flow would be suitable as a winter sweetening flow , subject to 

certain conditions to protect the integrity of the canal liner. However, this flow w a s  considered 

unsuitable as a summer sweetening flow due to concerns about the integrity of the canal and 

environmental impacts.
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As a result a further trial was carried out in the sum m er of 1996. with temporary \vcirs to pond 

back a sweetening flow of 0 .140mVs with most o f  the water returned to the Tavy via the River 

Lumburn.

It was found that these weirs protected the water dep th  in the canal, however, with lower velocities. 

Environmental impacts were assessed and it was found that this operating scenario protected the 

integrity o f the canal, its archaeological context, the water quality and ecology o f  the canal on the 

Tavistock side o f the tunnel entrance.

There w ere concerns raised about the lack o f flow to users downstream o f the tunnel entrance and 

as a result it is recommended that further trials need  to be carried out to establish operating rules to 

protect M orwellham  Combe while maintaining the integrity of the canal.
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1.0 INTRODUCTIOiN

1.1 The River Tavy Alleviation of Low Flows Project

1.1.1 The Environment Agency recognises that the River Tavy has a low flow problem . A report 

by Halcrow 4 (1991) commissioned by the then National Rivers Authority cited  the River 

Tavy as one of several rivers significantly affectcd by low flows caused b y  abstractions. 

The main issues of concern are:

• the impact of low flows on migratory fish, particularly Salmon in term s of reduced 

breeding areas and the impact on fisheries;

• the visual impact of low flows; and

• ecological impacts of sustained low flows and the reduction in ecological niches 

and habitats.

1.1.2 A number of studies have been initiated by the Environment Agency as p art o f the River 

Tavy Alleviation of Low Flows (ALF) Project to investigate the impact of sustained low 

flows on the River Tavy.

1.1.3 There are five abstractions under investigation as part o f the ALF Project:

Tavy Cleave 

Hill Bridge 

Tavistock fish farm 

Abbey Weir 

Lopwell Dam

for hydropower 

for hydropower 

for fish farming 

for hydropower 

for public water supply.

The location o f these abstractions within the River Tavy system is shown on Schem atic 1.

1.1.4 The hydropower abstractions at Tavy Cleave and Hill Bridge operate 24 hours a day to 

divert flow to two storage reservoirs. Wheal Jewel and Bennetts. Water sto red  in these 

reservoirs is discharged through Mary Tavy Power Station and returned to the River Tavy 

via Cholwell Brook. Generally, water is only returned from Mary Tavy Pow er Station over
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a 12 hour period causing a peaked daily flow regime in rhe river downstream of the power 

station. Both the Tavy Cleave and Hill Bridge abstractions are licensed, but neither is 

subject to a residual flow requirement. As a result of these abstractions the 7km reach 

betw een Tavy Cleave and the confluence with the Chohvell Brook has significantly 

reduced flow. When M ary Tavy Pow er Station is not discharging this reduced flow is 

‘carried forw ard5 down the river.

1.1.5 The A bbey Weir Abstraction diverts w ater from the River Tavy in Tavistock for use in 

M orw ellham  Power Station. W ater abstracted at Abbey Weir is normally lost to the Tavy 

since it is carried to the Power Station via the Tavistock to Morwellham Canal and 

discharged to the River Tamar. Unlike the abstractions at Tavy Cleave and Hill Bridge the 

abstraction at Abbey Weir is subject to a  residual flow condition.

1.1.6 The requirem ent for a residual flow in the Tavy downstream o f Abbey Weir arose out of a 

H eads o f A greement signed in 1978 by  the South W est Water Authority (now South West 

W ater Services Ltd. and The Environment Agency) and the Central Electricity Generating 

B oard (now National Power). South W est Water Authority wished to take all possible 

steps to increase the flow down the Tavy to mitigate the effect on fisheries of the public 

w ater supply at Lopwell Dam. A lthough the parties agreed to reduce the flow to the canal 

by gradually increasing the residual flow  at Abbey Weir, no targets were set for flow levels 

to the canal when the River Tavy w as  below the residual flow. However, one major
I

proviso o f  the agreement w as that any reduction in flow to the canal should not compromise 

its integrity and viability or the rights o f  water users.

1.2 A bstraction at A bbey W eir to the C anal

1.2.1 The Tavistock to M orwellham canal w as built in 1803 to transport coal to Tavistock and to 

return wool, minerals and agricultural produce. Following the decline in use of the canal 

and its fall into disrepair in the 1880’s, it was re-opened in 1933 by the West Devon 

Electric Supply Company in order to supply the hydro electric power station at 

M orwellham .

1.2.2 Abstraction to the canal is currently controlled by four automatic sluice gates. The gates 

control the flow into the canal by opening and closing in response to changes in river level
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in the fish puss. Flows in {he canal therefore vary with flow in the river. They tend to show 

the expected seasonal panem being higher in winter and lower in summer. Winter flow s in 

the canal are often above 1.2nv/s. Summer flows are lower but more variable.

1.2.3 In 1994 the Environment Agency (then the National Rivers Authority) revealed that the 

arrangements at Abbey Weir for measuring the residual flow were unsatisfactory and  had 

led to National Power unwittingly abstracting more water at low flows than anticipated 

under the 1978 Agreement. However, in order to revise the balance of flows betw een the 

canal and the River Tavy a minimum flow, defined as a sweetening flow, needs to be 

agreed for the canal.

1.2.4 In December 1995 and summer 1996 the Environment Agency conducted a series o f  trials 

in the canal to test potential sweetening flows. The sweetening flow should be sufficient to 

maintain the integrity of the canal and maintain obligations to supply water to other users.

1.2.5 In October 1996, South West Water Services Ltd. purchased the hydropower stations at 

Mary Tavy and Morwellham and their associated leats (including the Tavistock to 

Morwellham canal)..

1.2.6 With the transfer of ownership of the canal from National Power to South W est W ater 

Services Ltd. there may be a shift in emphasis in the operational rules for the canal. 

However, in the short term it is expected that:

• sweetening flows similar to the summer 1995 flow trials will operate during the 

summer period: when flows in the River Tavy fall below the residual flow a t Abbey 

Weir.

• abstraction at Abbey Weir will continue at similar rates to those experienced in the 

past during the winter in order to generate power at Morwellham with occasional 

use of the sweetening flow when levels in the Tavy fall below the residual flow.

1.3 Objectives of the Canal Study

1.3.1 This study has been restricted to the potential impacts of flow changes in the Tavistock to 

Morwellham Canal and has not considered the impacts of increased flows in the river Tavy
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dow nstream  o f Abbey Weir. It is assumed that increased Hows would be beneficial to the 

Tavy however, farther separate studies are being carried out by the Environment Agency to 

assess this.

1.3.2 The key objectives o f this study have been to:

• investigate the potential environmental impacts of the proposed flow regime;

• identify where further information is required and to progress these studies:

• propose additional m anagem ent enhancements.

1.4 Key E n v iro n m en ta l Issues

1.4.3 The following are considered to be the key environmental issues which may be affected by 

flow changes to the canal and w ere therefore considered in this study :

• archaeology o f  the canal and adjacent structures;

• recreational uses o f  the canal - existing and potential;

• designated areas - landscape and conservation;

• ecology in terms o f  fish, invertebrates, birds, mammals and plants;

• water quality and abstraction rights;

• existing planning perm issions issued by West Devon Borough Council for 

proposed developments.

1.5 S ources o f In fo rm atio n

1.5.1 Information and data on the canal have been collated from a variety of sources, as given 

below :

• internal Environment Agency (water quality, water resources, fisheries, invertebrate 

and macrophyte information);

• local council planning docum ents (W est Devon Borough Council Local Plan);

• statutory bodies such as English Nature;

• non statutory wildlife trusts (Devon Wildlife Trust);
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• Devon County Archaeologist and the Sites and Monuments Register held by Devon 

County Council;

• National Power;

• The Morwellham and Tamar Valley Trust.

1.5.2 Where insufficient data existed on certain environmental issues specific field studies were 

initiated, these included:

• invertebrate studies;

• macrophyte study. ✓
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2 0 THE LA YO UT OF THE C A N A L  SYSTEM

2.1 Introduction

2.1.1 A brief description o f the abstractions on Tavy watercourse system was given in section 1.1 

and the layout is shown on schem atic 1. The layout of the Tavistock to Morwellham Canal 

system is briefly described below  and is shown on schematic 2.

2.1.2 W ater for hydropower generation at Morwellham is abstracted to the canal from the fish 

pass at A bbey Weir.

2.2 O fftakes from  the Canal

2.2.1 In the M eadow s area there is an overflow point which drains to the River Tavy. There is an 

underground land drain from the M eadow s area which joins this overflow before it reaches 

the R iver Tavy.
A

2.2.2  The next overflow point is at Locks Cottage where water can be released via a sluice gate 

to return to the Tavy. This w ater cascades down a waterfall, and runs along the edge of the 

field before entering the R iver Lumburn; a tributary of the River Tavy.

2.2.3 There is a penstock approxim ately 100m upstream of the tunnel entrance via which water 

can be returned to the Tavy, via the R iver Lumburn.

2.2.4 There is a further penstock ju s t prior to the tunnel entrance which can channel water from 

the canal to the Tavy via the Lum burn.

2.3 Layout below  the Tunnel

2.3.1 Below the tunnel entrance the canal flows through a large sluice gate and on to the storage 

reservoir above M orwellham Power Station.

2.3.2 There is a w estern arm offshoot of the canal just downstream of the tunnel entrance which 

is currently disused and dry.
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3.3 Next to the main sluice gale there is a small sluice gate where water can be released into 

the western arm of the Combe stream.

3.4 Water is released from the storage reservoir, through the hydropower station and is 

eventually released to the River Tamar.

4 The Com be S tream

4.1 The eastern arm of the Combe Stream is fed from the canal via a small sluice gate .

4.2 The western arm o f the Combe Stream is surface fed from the surrounding catchm ent area.

4.3 These two arms join and drain to the Lobber Hole pond. This overflows to a sm all stream  

which drains through Morwellham Quay area and to the River Tamar.
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River Tavy and Leat System -Schematic 1
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3 0 SW EETEN IN G  FLOW  TRIALS

3.1 Purpose o f  Flow Trials

3.1.1 The 1978 H eads o f Agreement did not define any minimum flow requirements for the 

canal. As a result, in consultation w ith National Power, the Environment Agency has 

initiated a series of flow trials to establish the minimum 'sweetening flow'. These trials are 

aimed at establishing an acceptable balance between, on the one hand increasing flows to 

the River Tavy and on the other not compromising the integrity and viability of the canal.

3.1.2 During the Decem ber 1995 trial the following key questions were assessed by a group of 

interested parties:

• w hat was the impact o f  the sweetening flow' trial during the one day of the trial?

• w ould a sweetening flow of 0 . 140m '/s be acceptable for occasional periods in the 

w inter w hen the flow in the Tavy fell below the residual flow? It was expected that 

the use o f  this sweetening flow  during the winter would be for short periods only.

The group w ere also asked to briefly consider if a sweetening flow of 0.140m3/s would be 

acceptable during the sum m er when it was expected that this flow would be in operation 

for longer periods. .

The group considered that a sustained sum m er sweetening flow of 0.140nr7s may lead to a 

deterioration o f aesthetic appeal, w ater quality, ecology and the structural integrity of the 

canal liner. The issues considered by the group are summarised in Table 1 in Section 5.0.

3.1.3 The D ecem ber 1995 flow trial raised concerns over the impacts of a sweetening flow of 

0 .140m3/s for longer periods during sum m er conditions. Therefore it was decided to initiate 

further trials during the sum m er of 1996 to test the viability of the proposed sweetening 

flow.
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Flow Trial in December 1995

3.2.1 Full results have been detailed in a draft report dated 28lh February 1996 (R ef 5), how ever a 

brief outline o f the procedure for the trial is given below:

3.2.2 On the 4th December the four automatic gates were isolated and the canal w as drained 

overnight. On the 5lh one gate was opened to allow approximately 0.140nv/s into the canal.

3.2.3 A flow of 0 .MOnrVs was chosen as a potential sweetening flow being significantly less than 

the minimum flow recorded in the winter/spring but higher than the minimum flow
t

recorded in summer 1995. It also represented the annual Q95 flow for the period 1990- 

1996 (see Appendix 4).

3.2.4 Flow on the 5th December 1995 was monitored at four sites along the canal and a sum m ary 

is given below:

Post Office 

Tavistock Wharf 

Crowndale Farm 

Locks Cottage

flow o f 0.137nr/s; 

flow o f 0.162m'/s; 

flow o f  0.047nv7s; 

flow o f 0.034m7s.

3.2.5 The increase in flow in the canal on the 5Ih December 1995, monitored at the post office 

and at Tavistock Wharf, had not reached Crowndale Farm and Locks cottage by the tim e 

these sites were gauged.

3.2.6 During this trial flow in the canal was not diverted back to the Tavy via the River Lum burn 

but was allowed to run on down through the tunnel to the storage reservoir above the 

Morwellham hydropower station.

3.3 Flow T ria l in Sum m er 1996
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3.3.1 ll was considered unacceptable by the Environmcni Agency to drop the tlow in the canal to 

0 .140m'7s in one step as this would have created a marked visual impact particularly in the 

M eadow s area in Tavistock. Flows in the canal were reduced along a sliding scale to 

achieve a gradual change, partly to reflect flows in the River Tavy and partly to protect the 

visual am enity of the canal. This gradual flow reduction is shown on the flow duration 

curve in Appendix 4.

3.3:2 Flow s in the River Tavy fell below the residual flow at Abbey Weir during May. The 

automatic lock gates were switched to manual on the 10th May and were set to pass a 

sw eetening flow o f approxim ately 0.350m 3/s (see Appendix 4). Increasing rainfall at the 

end o f M ay led to rising river levels and the flow trial was temporarily halted. The gates 

w ere put back to automatic on  24th May to allow for the generation of hydro-electricity. The 

flow trial w as re-started on the 3rd June when the gates were put back on manual and flow 

to the canal w as gradually reduced from 0.530m3/s to 0.350m3/s over a period of 5 days. 

F low s w ere further reduced to 0.260m '/s throughout June and July as river levels fell.

3.3.3 At the end o f July flow w as reduced to approximately 0.140m3/s to allow construction of 

the tem porary weirs at Crow ndale Farm, however this proved unfeasible and flows were 

put back up to 0.250m ?/s. O n the 8lb August flow w as dropped to 0.060m3/s to allow the 

sandbag w eir to be built at Crowndale Farm to back up flows in the M eadows area (see 

Plate 3). Flow s w ere then se t at 0 .140m'7s for the rest o f the flow trial (see Plate 2).

3.3.4 As a result o f concern expressed by National Power about the effect o f the low flow on the 

integrity o f the canal structure above the tunnel entrance a weir was placed at Crebor to 

back up flows (see Plate 4). The structure which was between 8 and 9 blocks at the 

chainage o f 4205m  backed up flows for some distance upstream. The approximate effects 

in term s o f w ater levels o f  different weir heights are illustrated in Appendix 4 (iii). These 

results are not intended to be accurate representations of actual water levels in the canal; 

they are indicative o f  the effect o f  different sized weir structures.

3.3.5 During the trial, w ater in the canal was returned to the River Tavy via the Locks Cottage 

and C rebor ‘overflow s'. (See Schcmatic 2 for location of these overflows).
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.3.6 The flow data for the Environment Agency's temporary monitoring site in the canal behind 

the Post Office shows this stepped flow reduction during 1996 (Appendix 4). Plate 1 

illustrates typical flow in the canal during hydropower generation whilst Plate 2 show s flow 

in the canal during the summer 1996 flow rrial.

3.3.7 The impact of both these sweetening flow trials is discussed in section 5.0.
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4.0 EXISTING EN V IR O N M EN T

4.1 C onservation / Landscape Designations

4.1.1 The Tavistock canal falls within an area o f considerable natural beauty and therefore a 

number o f landscape and conservation designations need to be taken into*account when 

considering the local context o f  the canal. Those designations which apply are shown on 

Figure A1 and are as follows :

• Tam ar Valley Area o f  O utstanding Natural Beauty (AONB);

• W oodland Trust Nature Reserve;

• Ancient Semi-natural W oodland;

• Ancient Replanted W oodland;

• Tam ar Valley W ildlife Reserve.

4.1.2 Tam ar Valley Area o f  O utstanding Natural Beauty

4.1.2.1 To the south o f  Crowndale Farm  the canal enters the Tamar Valley AONB which is 

notified under the 1949 N ational Parks and Access to the Countryside Act. AONB’s are 

areas which are considered to b e  of particular importance for their ‘natural beauty', both in 

terms o f flora and fauna as well as due to their landscape.

4.1.4 W oodland T rust Nature R eserve

4.1.4.1 To the south o f Tavistock Comm unity College lies a Woodland Trust Nature Reserve 

(Crow ndale W ood N GR SX 474733). This is a Local Nature Reserve (LNR), owned and 

m anaged by the W oodland Trust. LN R ’s are designated by local authorities (in this case 

W est Devon Borough Council) under section 21 of the National Parks and Access to 

Countryside Act 1949 and are  protected under local planning policies. This woodland is 

adjacent to the canal and stretches for approximately 200m. It is a mature broadleaved 

wood; mainly of Oak, Beech, Sycamore and Holly. It has a low open cover of ground flora 

and evidence o f use by badgers w as noted. This wood is a very pleasant feature alongside 

the canal and the ‘Drakes W alk’ footpath.
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4.1.5 Ancienl Semi-natural Woodland and Ancient Replanted Woodland

4.1.5.1 The Woodland Trust Reserve, and the canal side woodland, downstream o f Crow ndale 

Farm are both listed as Ancient Semi-Natural Woodland (ASNW). In the vicinity o f 

Morwellham Quay, near to the south portal of the canal tunnel entrance there are two 

further areas of ASNW and slightly to the west parts of Sheepridge Wood (N G R SX 

448698) are also listed as ASN W. The remainder o f Sheepridge Wood and M orwell W ood 

(NGR SX445703) being listed as Ancient Replanted Woodland.

4.1.5.2 These woodlands have been identified in the Nature Conservancy Council D evon Inventory 

of Ancient Woodlands (1986) and are considered to be o f particular nature conservation 

value because native broadleaved woodland have been documented on this site since 1600 

AD. This continuity of woodland cover supports unique plant and animal com m unities, 

notably mosses, lichens and invertebrates. These ancient woods are largely undisturbed  

and are good examples of climax vegetation typical to south western England.

4.1.6 T am ar Valley W ildlife Reserve

4.1.6.1 The Tamar Valley Wildlife Reserve forms part of the attractions at Morwellham Q uay and 

is managed by the Morwellham and Tamar Valley Trust (MTVT); a registered charity.

4.1.6.2 The reserve incorporates a variety of different wildlife habitats including:

• stands of ASNW and Ancient Replanted Woodland at Morwell and Sheepridge 

Woods, parts o f which are actively managed to encourage the hazel understorey;

• stream and adjacent habitat along the Combe stream;

• wet meadows above the Lobber Hole pond;

• Lobber Hole pond fed by the two Combe streams;

• marehland habitat adjacent to the River Tamar;

• Hay meadows maintained by traditional farming techniques.
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4.1.6.3 The reserve is actively marketed by the M TVT as an additional attraction at Morwellham 

Quay. Trails have been established throughout the reserve and a number of hides have 

been, or are in the process o f  being, built.

4.1.6.4 The boundaries o f this reserve are shown on Figure A2.

4.1.7 O ther Designations

4.1.7.1 Although this area does not fall w ithin Dartmoor National Park Boundaries the boundary 

lies som e 2 km  to the east o f  the site and therefore is important in the context o f  the area.

4.2 Ecology

4.2.1 Introduction

4 .2 .1.1 The ecology o f the canal has been considered in terms o f :

• invertebrate populations;

• fish populations;

• in channel vegetation;

• adjacent habitat;

• birds and m am m als using the canal corridor.

H abitats have developed along the canal since its construction in 1803. Although not 

designated, the canal forms an im portant wildlife corridor in the area.

4.2.2 Invertebrate Populations

4.2.2.1 This study concentrated on aquatic invertebrates.

Three invertebrate surveys were carried out (June. July, September) at one site on the canal 

(in the area near Tavistock W harf) in 1993 by Eclogue as part of a wider survey of the Tavy 

above and below Abbey Weir. The canal supported fewer species than the other sites
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above and below Abbey Weir on the Tavy. This was attributed to the lack o f  habitat 

diversity, vegetation and the slower speed and relative uniformity of flow. The results o f  

this survey are included in Appendix 1. Although this data could be considered as a 

baseline, only one site was monitored and therefore it was considered that a ‘new ' baseline 

needed to be established.

4.2.2.3 A further survey was carried out at four sites on the canal in September 1996 by 

Environment Agency staff (grid references and results are given in Appendix 1). A lthough 

this cannot be considered a.baseline in the true sense of the word as it has been carried  out 

after or during the flow trials. However, it can be regarded as a starting point against which 

any further invertebrate work to assess the impact of a sweetening flow on the populations 

of invertebrates can be compared. The survey results are summarised in Appendix 1. It is 

considered that the species found were fairly typical of slow flowing waters w ith  few 

habitats ands included beetles, snails and leeches. Habitat diversity was low with the bed o f 

the canal being covered in silt and organic debris. Indicator species o f organic sew age 

pollution (namely Chironomid worms) were not found in large numbers. It is difficult to 

place the value of the canal in a regional context as relatively few comparative sites have 

been surveyed in the South West.

4.2.3 Fish Populations

4.2.3.1 The canal is not considered to be an important fishery in its own right. Those species 

present in the canal are there because they have ‘escaped’ or been washed through the lock 

gates at Abbey Weir. It would be beneficial to fish stocks on the River Tavy if fish w ere 

prevented from being washed into the canal.

4.2.3.2 There is no monitoring of fish populations in the canal. The only data available are the 

records of species collected during fish rescues when the canal is shut dow n for 

maintenance purposes. Species recorded include: salmon (fry, parr and smolts). Brow n 

trout (fry, parr and smolts), Sea Trout (smolts and kelts). Rainbow trout (escapees from 

Tavistock Fish Farm), Bullheads, Minnows, Eels and Stone Loach. The data from  fish 

rescues is presented in Appendix 1..
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4.2.4 Vegetation Surveys

4.2.4.1 Three vegetation surveys have been carried out along the canal namely:

• a w alkover survey alongside the canal to identify key habitats and species;

•  a plant survey o f channel vegetation at selected sites;

• a R iver Corridor Survey and  transect o f the can a l.

4.2.4.2 The length of the canal w as w alked  in September 1996 by a staff member o f the Babtie 

Group during the sweetening flow trial and target notes of key habitats were made. An 

assessm ent w as made of the im pact o f  the sweetening flow of 0.140m3/s (with weir 

structures at Crowndale Farm  and Crebor).

4.2.4.3 This survey and accompanying p lan are presented in Appendix 1.

4.2.4.4 A baseline plant survey o f the canal was carried out by the Environment Agency in 

Septem ber 1996. Four representative sites, each approximately 100m long, were selected 

and channel vegetation w as identified. The diversity o f species found in the canal was low 

and no unusual or rare species w ere  recorded. This is due to the fact that the canal has a 

very uniform  channel and therefore the diversity of habitats is low. Unlike a river the canal 

does not have a variety of features such as riffles, pools, islands or large margins.

4.2.4.5 The results o f this plant survey as well as grid references are presented in Appendix 1.

4.2.4.6 A R iver Corridor Survey (RCS) and transect survey of the canal were carried out in June. 

July and August 1993 by Eclogue Environmental Consultancy. The RCS was carried out 

on a 500m  stretch downstream  o f  the Abbey Weir offtake, through the M eadows area of 

Tavistock.

4.2.4.7 The diversity o f plant species recorded was very low mainly due to the restricted habitats 

available. Bankside habitat w as very limited by the concrete banks and pathway. Many of 

the plant species recorded were ornam entals planted alongside the channel.
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4.2.4.S The RCS map and transect survey plan data are presented in Appendix 1.

4.2.5 Adjacent Canal Dependent Habitat

4.2.5.1 Adjacent habitats are considered as:

• the seepage and splash zone above the water level and habitats created by leaks 

from the canal;

• margin habitats;

• adjacent woodland or open areas.

4.2.5.2 The design of the canal means that there are relatively few adjacent habitats, the canal being 

a conduit for carrying regulated amounts of water and therefore unlikely to experience 

regular flooding. Banks are generally steep with the woodland or hedgerow/field bank type 

species extending to the edge of the channel.

4.2.5:3 Bryophytes (mosses) have been recorded in the splash zone at the edge of the channel. 

Details o f the species are given in Appendix 1 (the macrophyte species list, O ctober 1996).

4.2.5.4 In a few areas the bank alongside the canal has a very shallow gradient, particularly in or 

adjacent to cattle drinks. This has enabled small areas of seepage m argin habitat to develop

with colonisation by river edge species although these habitats tend to be very narrow
/

(approximately 0.5m).

4.2.5.5 Near to Locks Cottage an area of willow carr has developed (see 1996 W alkover Habitat 

Survey) with a ground flora indicative of wet conditions. The canal in this stretch is very 

narrow with a change in gradient and direction of the canal allows flow to back up leading 

to overtopping o f the bank and hence the development of carr.

4.2.5.6 During the trial in the summer of 1996 most o f the water in the canal w as diverted back to 

the River Tavy via the River Lumburn and via the penstocks at Locks Cottage/Crcbor. 

Water released at the Locks Cottage penstock valve cascades down the  bank and runs 

along the field edge back through to the River Lumburn. This cascade has formed a
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waterfall type habitat which provides a splash zone eolomsed by bryophytcs (see Plate 

Although no rare spccies were observed it is an unusual habitat in the canal corridor.

4.2.5.7 The eastern arm o f the Combe Valley Stream  is fed via a small sluice gate (see Plate 5) 

from the canal. This joins with the w estern s tream  which drain to the mill pond (known as 

Lobber Hole). The layout of these drainage arrangem ents are shown on Schematic 2 in 

Section 2.0. As a result the eastern stream , downstream  of the confluence and the pond 

habitat are dependent on recharge from the canal. The MTVT have stated that badgers and 

deer use the m eadows above the pond as foraging areas and the pond itself as a water 

source. These w ater features are therefore im portant in the wider context o f the reserve.

4.2.6 Birds and M am m als using the C anal C orridor

4.2.6.1 No specific studies have been carried out to assess the level of bird or mammal use of the 

canal corridor, however, data has been obta ined  from the following sources :

• Devon W ildlife Trust archives (D W T);

• O bservations by Environment A gency wardens;

• O bservations during general w alkover survey of the site in September 1996;

• discussions with the M orwellham and  Tamar Valley Trust.

4.2.6.2 D W T records show that otters regularly breed on the River Tavy, and have been recorded 

along the length o f the canal, however, it is unlikely that they hreed along the canal. Otters 

are o f very high conservation importance, and  are listed under the Wildlife and Countryside 

Act 1981 and the EC Species and Habitats Directive 1994.

4.2.6.3 The relatively undisturbed aspect of much o f  the canal to the tunnel entrance and the mature 

deciduous woodland adjacent to the canal makes this area valuable to wildlife. Mink, 

K ingfishers and Dippers have been observed by the local River Warden and evidence of 

B adgers has been found in Crowndale W ood during the walkover survey in September 

1996. Twelve species o f birds were observed during the site visit, these mainly being 

com mon woodland species (see W alkover Survey in Appendix 1). Approximately 20 ducks
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(Mallards and hybrids) were also seen in the canal adjacent to the M eadow s area. These are 

important to members of thepublic and are frequently fed by them.

/

4.3 Archaeology

4.3.1 There is considerable archaeological interest in the area. The canal form ed a major link 

between Tavistock and Morwellham and there are historic links with quay buildings both at 

Tavistock and Morwellham Quay. The importance o f the canal cannot be dis-associated 

from the copper mining history of the area since it’s very existence is due to the need to 

transport ore to the River Tamar for export. This area was at one time the most important 

copper ore exporting centre in Europe.

4.3.2 A large number of archaeological sites are listed on the Sites and M onum ents Register 

(SMR) held by Devon County Council (DCC), however, only those sites which are o f 

archaeological significance to the canal have been considered. Those sites which do not 

have direct links to the canal but are of archaeological significance are not considered in this 

report as it is considered that altering the flow regime will not have an im pact on them.

4.3.3 Those archaeological sites considered during this study include:

the canal, associated leats, and tramways; 

quay buildings and warehouses in Tavistock; 

the port at Morwellham quay and associated buildings / structures; 

industrial archaeology and mines associated with the canal;

structures / buildings important in the context o f the canal for exam ple houses built 

by the Duke of Bedford for mine and canal labourers.

4.3.4 Those SMR listings not included in this study include:

• the Grade I listed Abbey and associated buildings near to Abbey W eir;

• Listed buildings along Plymouth Road;

• any pre-historic archaeological finds.
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4.3.5 A sum m ary tabic of significant buildings and structures is provided below and the sites are 

located on Figures SMR1 and SM R2 in Appendix 2. A fuller description of the relevant 

sites and their significance is presented in Appendix 2.

4.3.6 Due to the number o f  archaeological sites they are considered in two stretches:

• from Abbey W eir in Tavistock to the north portal tunnel entrance;

• from the south portal tunnel entrance to Morwellham Quay.

For the purposes o f this report each site is given a code (also shown on Figures SMR1 and 

SM R2), however, the SMR reference code is included in the tables in Appendix 2.

Stretch 1 - Abbey W eir to the Tunnel Entrance

C O D E D E S C R IP T IO N STATUS

la Tavistock Canal -

lb Canal W arehouses -

1c Canal w harf building (warehouse) Grade II Listed Building (LB)

Id Cottage at entrance to w harf Grade n  LB

le Bridge over canal Grade II LB

I f Cottage (store buildings) Grade II LB

lg Cottage Grade n  LB

lh Canal quay area -

li Old lime kilns -

lj . Canal warehouses on w harf Grade II LB

Ik Industrial housing - Fitzford Cottages -

11 Quarry marked on 0  S Plan -

lm Crowndale Mine -

In Quarry marked on O S Plan -

lo Aqueduct for canal -

lp Abandoned canal -

iq Bridge over canal Grade U LB

lr Canal tunnel -
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Stretch 2 - South Portal Entrance to Morwellham Quay

CODE D ESCRIPTIO N ST A T U S

2a Tavistock canal tunnel -

2b Weir marked on 0  S Plans -

2c Leat to local mines -

2d Tavistock canal -

2e Canal farmhouse Grade II Listed Building (LB)

2f Inclined plane linking canal to Morwellham -

2g Church at Morwellham Quay Grade II LB

2h House at Morwellham Quay Grade n  LB

2i Lime Kiln - mid 18th Century Grade n  LB

2j Industrial housing for port workers -

2k Lime Kiln Grade II LB

21- School at Morwellham Quay -

2m Morwellham Port -

2n Farmstead at Morwellham Grade H LB

2o Boundary, marker for port -

2p Ferry stage at Morwellham Port -

2q Wheelpit to power inclined plane -

2r Disused leats -

2s George and Charlotte Copper Mine -
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4.4 Recreation

4.4.1 Introduction

4.4.1.1 The canal forms an important part o f the recreational facilities o f Tavistock and surrounding 

area, particularly from an aesthetic point of view. There are a number of recreational 

facilities which are either centred On o r are important in the context o f the canal. These are:

• a canoeing business on the canal based at the Meadows in Tavistock;

• the M eadows recreation ground;

• the D rakes W alk alongside th e  canal as far as the viaduct;

• a public right of way alongside the canal;

• cycling and dog walking;
I

• the M orwellham Quay tourist attraction.

4.4.2 C anoeing

4.4.2.1 In the sum m er there has been a sm all canoeing business run by Mr & Mrs Croker on the 

canal w hich w as operated under the licence from National Power. Canoes were available 

for hire in the M eadows area and it was possible to canoe along the canal, under the 

Plymouth Bridge Road and tow ards Crowndale Farm. With the change in ownership of the 

canal it is not sure if  the licence to run  this business on the canal will be extended.

4.4.2.2 In the sum m er o f 1996 it w as planned to install a temporary weir under Plymouth Road 

bridge to back up the reduced flow in the canal (as a result o f sweetening flows). This 

w ould have had a severe impact on the canoeing business and the Environment Agency 

w ere contacted by M r & M rs Croker with regard to delaying the installation of the structure 

to the end o f  the sum m er season. In  August 1996 a temporary weir was in fact placed 

below Crow ndale Farm beyond the point where most canoeists normally turned around.
>

4.4.2.3 This canoeing appears to be very popular, the boats being very light and manoeuverable 

and therefore ideal for children. This facility provides an important recreational opportunity 

in Tavistock.
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4.4.3 The M eadows Recreation G round

4.4.3.1 The open space alongside the canal in the area between the canal w harf and Fitzford (just 

beyond Plymouth Road bridge) has been an important recreational area in Tavistock for 

many years. Records as far back as the 17lh Century refer to the area as ‘Jessops H ay’. 

The major steps in its development as a recreation ground have been (those steps having 

connections with the canal):

• in 1874, seats were provided by the Bedford office, alongside the w h arf and in 

1878 a bridge over the canal was built to improve access:

• public pressure between 1879 and 1888 to improve the area for a public park and 

to clean up the disused canal;

• the sale o f the land from the Duke o f Bedford to the local council in 1912;

• cleaning and repair of the canal in 1933 following the decision to use the canal for 

hydropower generation.

4.4.3.2 The facilities at the Meadows now include:

• the Meadowlands Swimming Pool;

• an Arts Complex in the old wharf buildings;

• a pitch and pun golf course, bowling green and tennis courts on the east s ide  o f  the 

canal;

• public open space; a popular area.

4.4.3.3 It is fair to say that the Meadows area forms an important pan of the recreational provision 

in Tavistock and that the canal itself is an integral part of the Meadows area bo th  from 

active use and from an aesthetic point o f view.
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4.4.4 D rakes W alk , along the C a n a l To>vpath

4.4.4.1 W est Devon Borough Council have published a leaflet entitled ‘Tavistock Town Trails’' in 

which they highlight walks in and around Tavistock (see Appendix 3). One of these is 

Drakes W alk which runs from Plym outh Road bridge,-along the canal towpath as far as 

Shillamill viaduct taking in such sights as Fitzford gate and Cottages, and Crowndale Farm, 

reputedly the birthplace o f Sir F rancis Drake.

4.4.4.2 The towpath is also a designated public right of way used by walkers, people walking their 

dogs and occasional cyclists. The canal itself provides an important and visually pleasing 

feature alongside this walk.

4.4.5 M onvellham  Quay

4.4.5.1 D ownstream  from the south portal 

Wildlife Reserve both ow ned and 

Trust. (M TVT).

4.4.5.2 M orwellham Quay is a major tourist and recreational facility in the area and attracts a large 

number of visitors. The attraction provides a wide range of activities for the whole family 

with activities focused on the history of the mid 1800’s and the wildlife of the Tamar Valley 

(see Appendix 3).

4.4.5.3 The canal is part o f the archaeological attraction of the area and has footpaths leading to it. 

It is an integral part o f  the history o f  Morwellham Quay as the canal used to bring ore to the 

port at M orwellham. There is also access to the hydroelectric power station for visitors to 

the Quay.

4.4.5.4 The Quay complex provides em ploym ent to a large number o f people, with approximate 

staffing levels o f up to 40 people in the winter and in excess o f  100 during peak periods in 

the summer.

tunnel exit is Morwellham Quay and the Tamar Valley 

run by a charity The Morwellham and Tamar Valley
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4.5 Water Quality

4.5.1 The majority of flow into the canal is derived from abstraction from the River Tavy at 

Abbey Weir and therefore the water quality is dependent on the quality o f the Tavy.

4.5.2 To monitor the quality of water at the input to the canal continuous monitoring loggers have 

been installed at two sites; one near to Bedford House at the Abbey Weir inlet and one at a 

site further downstream below Tavistock Community College. In addition to this 

continuous monitoring, spot samples have been taken at the two sites twice each  week. 

Both the continuous monitoring and spot samples have been taken since late May 1996.

4.5.3 Monitoring has indicated that the quality of the canal is well within the RE Class 1 and is 

therefore considered to be of good quality.

4.5.4 Results from the two monitoring sites are similar however, dissolved oxygen levels are 

slightly lower at the downstream site which could be attributed to the shaded nature o f this 

site. The Biochemical Oxygen Demand for both sites has been consistently below 2mg/1 

which indicates no organic pollutant load to the canal.

4.5.5 There are no consented discharges to the canal, however, a small field drain was noted at 

NGR SX 473736 during the Walkover Survey in September 1996 which appeared to be 

draining from Daleswood Road estate. It is therefore considered that the quality of w ater in 

the canal from Abbey Weir to the tunnel entrance is likely to be consistent with the results 

obtained at the two monitoring sites.

4.5.6 No recorded problems with the water quality have been reported, however, the 

Morwellham and Tamar Valley Trust have expressed concern over the Jack of dilution 

caused by low flows during the summer 1996 sweetening flow trials in the canal 

downstream of the south portal tunnel entrance.

4.5.7 A water quality spot sample was taken below the tunnel in November 1996 after flow trials 

had ended. There was no indication of pollution or high levels o f  heavy metals. This data 

is presented in Appendix 5.
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4.6.1 The mosi obvious abstraction right is that held by the owners and operators of the .canal; 

namely South W est W ater Services Ltd who took over ownership o f the canal from 

N ational Power in October 1996.

4.6.2 U nder the abstraction licence for Monvellham power station (licence reference 

15/47/41/S/26) there is provision for uses other than for hydropower generation, namely 

private w ater undertaking, agricultural and garage use. Although this provision has been 

m ade the permissible, abstraction for this purpose is only 0.9 cubic metres per day, a 

nominal am ount com pared to the 106,385 cubic metres per day allowable for hydropower 

generation. Nevertheless, this provision exists and therefore abstraction rights for those 

purposes also exist.

4.6.3 The M orwellham  and Tam ar V alley Trust (MTVT) maintain historic water rights to water 

from M orwellham  Combe. One o f  the stream s in the Combe is fed from the canal. Prior to 

construction of the canal the Com be w as fed by local streams, however, the canal and local 

mines diverted m uch of the flow from the Combe. During canal construction the Duke of 

Bedford insisted that the water supply to estate lands fed by the Combe Streams was 

m aintained and overspill arrangem ents were made.

4.6.4 W hen the canal w as re-opened in  the 1930s to supply the hydro power station provision of 

an overflow/stop gate (see Plate 5) w as made. This allowed for continued flow through the 

sluice gate into the Combe stream .

4.7 Planning Perm issions

4.7.1 As part of this study W est Devon Borough Council were consulted with reference to any 

known proposed developm ents in the vicinity of the canal. A large area to the west of the 

canal stretching from Abbey Weir, incorporating the canal itself. Meadows Pleasure 

G round, Tavistock Com m unity College Grounds and the land as far as, and including, 

Crowndale Farm  has planning permission for “a major recreational / sports facility". This 

area is show n on Figure A3.
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4.7.2 Any proposed flow changes to the canal should be considered in context o f this planning 

permission.

4.7.3 West Devon Borough Local Plan has highlighted the land discussed above under Policy 

TCOl with the aim o f protecting the green setting o f the town. The only developm ent to be 

permitted is that which is “appropriate to recreational or existing use . provided the 

environmental quality o f the setting is not prejudiced.

C ,.D«t»VW00>fl« 5 6 ll0 4  dol.doe 29



5 0 IM PA C T  O F S W E E T E N IN G  FLOW  T R IA L S

5.1 In tro d u c tio n

5.1.1 The following impacts are considered:

• the actual impact on the canal o f  the  one day flow trial in December 1995;

•  the p red ic ted  impact o f an infrequent sweetening flow o f 0.140mJ/s in the winter 

(based on the flow trial in D ecem ber 1995 without the use of weir structures);

• the actual impact o f a sw eetening flow of 0 .140m3/s with weir structures in the 

sum m er (based on the sum m er 1996 flow trial).

5.2 Flow  T ria l in D ecem ber 1995

5.2.1 During the flow trial a group o f interested parties walked the length o f the canal (with the 

exception o f the last stretch from the tunnel to the reservoir) and were asked to consider the 

impact (actual and predicted) o f a sweetening flow of 0 .140m3/s on a number of 

environm ental issues presented in Tables 1 and 2.

5.2.2 It was considered by the group that the actual impact of the one day flow trial on the 

majority o f the environmental issues w as  temporary and would cause no major problems. 

The one major impact was aesthetic in that the level o f  water in the canal in the Meadows 

area o f Tavistock had dropped significantly and was visually very obvious. For this reason 

it w as decided by the Environment Agency that flow levels would be dropped gradually 

during the sum m er 1996 flow trial.

5.2.3 The group also p red ic ted  the impact o f  a sweetening flow of 0.140m3/s as winter flow 

abstracted to the canal w hen flow at Abbey Weir was below the residual flow. It is 

expected that a sweetening flow in the canal may be in operation for up to several weeks 

during the winter. The group w as asked by the Environment Agency to consider a matrix 

o f potential effects both positive and negative on a scale of 4 to -4. The matrix is presented 

as Table 1.
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5.2.4 The group considered that a sweetening flow of about 0 .140m'/s without structures might 

be adequate to protect the canal in the winter, subject to ccrtain conditions, but not in the 

summer. There are still concerns that should a winter sweetening flow o f 0 .140m ;/s 

coincide with a period of very cold weather there may be frost damage to the canal liner. 

Operating rules to protect the canal in these conditions need to be resolved w ith South W est 

Water.

5.2.5 It was considered by the group that a summer sweetening flow o f 0 .140nr7s without 

structures for a period of up to several months was unacceptable.

5.2.6 A more detailed assessment of the predicted impacts o f a winter sweetening flow of 

0.140m'7s is presented in Table 2 ..

5.3 Flow Trial in Summer 1996

5.3.1 In the summer a sweetening flow would be required to protect the canal for a m uch longer 

period as flows in the River Tavy at the Abbey Weir could be, below the residual flow for

• several months and therefore impacts may be greater.

5.3.2 When the gates at Abbey Weir are set on manual rather than automatic flow changes in the 

canal are not responsive to changes in flow in the river Tavy. As a result the daily rise in 

river levels due to pulse of water released from Mary Tavy Power Station will only cause a 

small rise in level in the canal.

*

5.3.3 An assessment of the observed impacts from the summer 1996 flow trial (with structures) 

is given in the Table 3.

5.4 Hypothetical ‘No Flow* Scenario

5.4.1 Although a ‘no flow’ scenario is not proposed it is nevertheless useful to consider this 

baseline scenario as a hypothetical comparison. This baseline puts in context the proposals 

for a sweetening flow by emphasising the impacts of totally closing the canal.
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TABLE 2

TH E PREDICTED IM PACT OP A SW EETENING FLOW  O F 0.140M3/S IN TH E W INTER 

(BASED ON TH E FLOW  TRIAL IN DECEM BER 1995)

Environm ental Issue Predicted Impact

1. Conservation/Landscape No significant impact on the context of landscape designations. It is not expected that there will be a significant impact on the Timur 

Valley Wildlife Reserve if water supply is maintained to the Combe Stream via the sluice gate.

2. Ecology,

2.1 Invertebrates

It is not cxpcctcd that this flow would have a significant impact on invertebrate populations in the canal or in Lobbcr Hole as the 

sweetening flow would only be operational for short periods during the winter.

2.2 Fish The depth of the channel would decline over its length. If this was sustained over long periods it is expected that this would be detrimental 

to fish populations. However, a short term use of a sweetening flow is cxpcctcd in the winter and any effects arc likely to be temporary, 

with fish congregating in the deeper sections.

2.3 Channel Vegetation No significant impact cxpected.

2.4 Adjacent Wetland Habitat The can- woodland near Locks cottage appears to be maintained by overtopping flows or seepage through the bank. A temporary 

sweetening flow in the winter is unlikely to affect this habitat. Habitats associated with the Combe Stream and Lobbcr Hole arc unlikely to 

be affected provided flow to the Combe Stream is maintained.

2.5 Adjacent Woodland Habitat No significant impact as they are not dependent on water from the canal.

2.6 Birds/Mammals No significant impact cxpcctcd.

3. Archaeology No significant impact on the archaeological context of the canal. As long as there is some flow to the canal it will appear as a functioning 

canal. Sustained low flows may lead to problems with the integrity of the canal liner and may cause leakages, particularly if frosi damage 

occurs during periods of cold weather.

4. Rccrcation No significant impact on recreational issues. There is no canoeing use of the canal in the winter. The only impact will be aesthetic with 

the edges of the bank being exposed to view and low water levels. Again this is only likely to be temporary.
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.CONTD

THE P R E D IG p D  LMPAGT 0 ^  A SWEETENING! FL pW  OF O.MOMJ/S JN THE WLNTER . 

(BASED ON THE F1.0W  TRIAL IN DECEMBER 1995) '

Environmental Issue ; \ Predicted Impact ■ ’ . • v  •

5. Water Quality No significant impact cxpcctcd. No monitoring was earned out during the one day trial in December 1995, however, water 

quality monitoring was carried out during the summer trial on the same sweetening flow o f 0. MOmVs. This data shows good 

water quality and therefore it is anticipated that flow of 0 .140m3/s would have good water quality also in the winter.

6. Abstraction Rights Loss of hydropower generating flow to Morwellham Power Station when the sweetening flow is in operation. No significant 

impact cxpcctcd to Morwcllham and Tamar Valley Trust providing flow to Combe Stream is maintained via the sluice gate.

7. Proposed Developments No significant impacts predicted.

;i
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TABLE 3

1 OBSERVED IMPACTS OF A SUMMER SWEETENING FLOW OF 0.140M’/S

(WITH WEIR STRUCTURES)

Environmental Issue Observed Impacts

1. Conservation/Landscape

•

As long as there is some flow in the canal and therefore the context of the area docs not change significantly there will he little 
impact on the context of the landscape designation of Tamar AONB or Crowndale Wood Nature Reserve.

There was significant impact on the Tamar Valley Wildlife Reserve (see ecology, water quality, archaeology and water rights).
•

2. Ecology 
2.1 Invertebrates

The temporary flow structures, particularly the one at Crowndale have had the effect of backing up the flow to maintain water 
depth. Below the structure, a riffle zone has been created. The oxygenated environment has provided a greater number of 
niches for invertebrates and therefore may increase ecological diversity over a longer period.

By the use of a sweetening flow of 0 .140m3/s under the very driest of summer conditions there will be a net gain in flows, 
however, under normal summer conditions there will be a net loss of flow in the canal. The use of structures safeguards the 
depth of the canal over the majority of its length, however, there will be a loss in velocity in the ponded back sections. 'Phis 
change in flow may have an impact on the species composition of invertebrate populations as conditions change. The canal will 
still be used for the generation of hydro-electricity in the winter and flow and depth conditions arc not cxpcctcd to change 
compared to previous years (except when a temporary sweetening flow is operated when conditions in the River Tavy full 
below the residual flow).

The Morwellham and Tamar Valley Trust have reported a significant impact on habitats downstream of the south portal of the 
tunnel. Lobber Hole nearly dried up and its source stream was at much lower levels than normal.
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OBSERVED IMPACTS OF A SUMMER SWEETENING FLOW OK 0.140.M'/S

(WITH WEIR STRUCTURES)

Environmental Issue Observed Impacts

2.2 Fish No significant impact observed on stretch from canal tunnel to Tavistock. Backed up flow of sufficient depth to provide habiiai for 

fish that have found their way into the canal. Downstream of Crowndale weir water levels were very low (20cm); this may have an 

impact on fish population. However, much of the canal has experienced ‘backcd-up’ flows so that any shallow areas are more than 

compensated by increased reach of areas backed up by the temporary weirs. Lobbcr hole pond - the MTVT reported a total fish kill 

due to pond drying out.

2.3 Channel vegetation No significant cffcct observed. Healthy specimens of Water Crowfoot noted below temporary weir at Crowndalc. The temporary 

weir had created riffle conditions suitable for this species.

2.4 Adjacent wetland habitat Carr woodland near Locks Cottage. An indicator spccics (Fontiaalis antipyretica) was observed on fallen logs in (he carr 

woodland. This is normally found in river channels and therefore indicates that this area is wet during periods of high flow down ihc 

canal. This habitat probably fed from higher winter flows overtopping the bank. A summer sweetening flow would not changc this 
situation.

Temporary loss of wetland type habitat at Lobber hole reported by the MTVT. Pond now full again due to rcchargc from surfacc

water fed stream, therefore habitat loss was temporary but significant as most of the aquatic spccics will have died when ihc pom]
\ ;i

dried up. Sustained low flows to the pond would lead to loss of habitat. ;

2.5 Adjacent woodland habitat No significant impact.
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OBSERVED IMPACTS OF A SUMMER SWEETENING FLOW OF 0.140M Vs
(WrTH WEIR STRUCTURES)

Environmental Issue ’ • Observed Impacts

2.6 Birds/mammals No significant impact observed on stretch from Tavistock to tunnel cntrancc.

Significant impact on Lobbcr hole reported by the MTVT. Loss of watering area for dccr and badgers, ducks and other birds. 

Change in badger behaviour observed by MTVT. The badgers normally forage in wet meadows above the pond, however, in 

summer 1996 they tended to .forage in other parts of the reserve - nearer the River Tamar.

3. Archaeology No significant impact oh archaeological structures in contcxt of canal in area between Tavistock and tunnel. Canal still appears 

as a functioning canal. Below the tunnel the lack of flow has had an impact on western arm of canal. There was no flow to this 

area; which was completely dry. Lobber hole which historically fed the mill wheel was reported by the MTVT to be diy.

A lower flow may also lead to an increase in vegetation growth on the sides of the canal itself and may causc structural 

problems and therefore damage an important archaeological resource. Long term management may have to includc periodic 

removal of vegetation from the sides of the canal.
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OBSERVED IMPACTS OF A SUMMER SWEETENING Ki.OW OK O.MOM’/S 

. (WITH WEIR STRUCTURES) ,

Environm ental Issue O bserved Im pacts

4. Recreation Canoeing was still a viable business. The Crowndale weir backed up flow to a sufficient depth to allow canoeists to use this 

stretch of canal. In fact the weir acted as a ‘turn around’ point.

Ducks were still present in the Meadows area. Feeding the ducks appears to be a popular pastime. Aesthetically the canal 

appeared as ‘normal’ therefore there was no significant impact on users of canal towpath to the tunnel entrance.

Some aesthetic impact on users visiting the western arm of the canal downstream of the tunnel plus visual impact of the empty 

Lobbcr hole pond. The MTVT arc aiming to place bird hides at various locations around their reserve. One is located near to 

the right fork stream; should this be dry (as in this flow trial) the attractiveness of the area to birds and therefore also visitors 

will be reduced.

5. W ater Quality There was initial concern that weirs would cause ponding of stagnant water leading to poor water quality. This docs not appear 

to have occurred during this flow trial. Continuous and spot monitoring has been carried out (sec section 3.5) and indicate 

good water quality of class RE1 standard in the canal upstream from the tunnel entrance.

Below the tunnel the reduced flow means that the dilution factor is much less. Conccrn has been raised by the MTVT that 

contaminated water from mines in the area on Morwcllbam Down had entered the canal and was no longer being diluted. 

Pollution from untreated sewage was also reported by the MTVT. There arc no consented sewage discharges to the canal. 

Water quality monitoring earned out by the Environment Agcncy showed no deterioration in water quality.
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OBSERVED IMPACTS OF A SUMMER SWEETENING FLOW OF 0.I40M J/S

(W ITH W EIR STRUCTURES)

Environm ental Issue Observed Im pacts

6. Abstraction Rights Serious impact on historic water rights of the MTVT. Flow from the canal to Lobbcr hole was virtually nil.

7. Proposed Developments No impact.
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TABLE 4

; ; ^ - r ' : ; ; , : : ^ :: :- H Y P O T H E T I C A p - ‘ N G ; F L p ^  'i

Environm entallssue Potential Im pacts

1. Conservation/Landscape

>

Significant impact on Local Nature Reserve (Crowndale Wood) with loss of adjacent water habitat.

Significant impact on contcxt of (he area, particularly in terms of loss of surfaec water feature in Ihc Tamar Valley AONB. 

Severe impact on the Tamar Valley Wildlife Reserve with loss of source water to stream and Lobbcr hole pond habitats at 

Morwcllham.

2. Ecology

2.1 Invertebrates

2.2 Fish

2.3 In channcl vegetation

2.4 Adjaccnt wetland habitat
2.5 Adjaccnt woodland

2.6 Birds/Mammals

j

Water invertebrate population - total loss in main canal, and stream in Morwcllham Combe sourced from the canal. Severe 

impact on Lobbcr hole pond with loss o f dragonfly population and other invertebrates. j, 

Total loss of habitat. Fish rescues would be required to move fish to the River Tavy.

Total loss of habitat.

Loss o f  water from overtopping. These habitats may eventually dry out and plant communities change.

No direct impact on plant communities - significant impact on birds/mammals use of canal for watering and feeding. i
j:

Loss of habitat for (river dependent spccics) Otters, Kingfishers, Dippers, ducks and loss of watering areas for oilier

mammals/birds. «
'i

H
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IIYPOTIiETICAL ‘NO FLOW’ SCENARIO

Environmental Issue ’ > ; Potential impacts *.

3. Archaeology Major impact. No flow would be a major changc in use of (he canal which would significantly affcct the context of the canal 

and associated structures. In effect the canal would be similar to many of the dry leats in the area which have slowly become 

infilled and overgrown by vegetation. One of the key values of the canal today in archaeological terms is that it is still a 

functioning canal (even if it is used for a different purpose than it was designed for).

There would also be significant impact on Morwellham Quay area in terms of the context of the canal and port. Lobbcr hole 

which feeds the mill would dry up for much of the year.

4. Recreation Canoeing business no longer possible. The ducks which are on the canal in the Meadows area would move elsewhere 

(feeding the ducks is currently a popular past-time). The public right of way and Drakes walk footpath would be unaffected, 

however, there would be an impact on the aesthetic aspect of no longer having a canal beside the path.

There would be an impact on the Morwcllham Quay complex in terms of visual impact of loss of water to canal and pond and 

also the closing of the hydro-clcctric power station (currently part of the visitor attractions).
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H Y PO T H E T IC A L ‘NO FLO W ’ SCENARIO

Environmental Issue. Potential Impacts [

5. W ater Quality No longer an issue on the canal itself. j

6. Abstraction Rights Loss of water rights held by South West Water Services Ltd. and other users under the Abstraction Liccncc.
i

Total loss of flow to the eastern Combe stream and therefore loss of historic water right of the MTVT. The Lobbcr hole poncl 

and mil! stream feed would dry up for much of the year. The MTVT have historic water rights and therefore may resort to legal 

action to maintain them.

7. Proposed Developments No significant impact expected as long as the development is not canal based.
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6.0 ADDITIONAL PROPOSALS FOR CANAL M ANAGEM ENT AND  

DEVELOPMENT

6.1 S tructures in the Channel - W eir

6.1.1 Given that a sweetening flow of 0.140m7s without any structures is probably not 

acceptable in the summer and that the use of temporary weirs has proved successful it is 

worthwhile looking at the nature of these structures in more detail.

6.1.2 The temporary sand bag weir at Crowndale (see Plate 3) could be replaced w ith  a more 

permanent structure. A possible structure is shown on Figure B l. This would com prise 

two steel uprights .between which wooden boards are bolted. These boards should be 

approximately 3cm thick by 20cm high such that the height of the weir can be altered 

simply by adding or removing one or more of the boards. The advantage of this type o f 

structure is that it is easy to install and remove, more permanent than sandbags, less prone 

to vandalism and also visually more pleasing than sandbags. A similar structure has been 

used successfully on the River Lyd to create better pool habits for the local fishery.

6.1.3 The type of weir described above could also easily be installed in other locations along the 

canal (see Figure B2).

6.1.4 The block stone weir at Crebor, just before the tunnel entrance would need to be altered to 

allow overspill of water into the tunnel and down to MorweIlham in order to mainrain flows 

to the Combe Stream below the tunnel exit.

6.2 N arrowing the C hannel

6.2.1 Should the operating rules change and the generation of hydro-electricity cease then 

effectively the canal would be going through a change in its use. The focus would therefore 

be much more on its recreational/conservation and ecological use, rather than as a 

‘working’ canal.

6.2.2 The major problem with the sweetening flow of 0.140m3/s without any structures in the 

canal is that there is insufficient depth of water to cover the canal and therefore the wetted
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area was reduced. Such a reduction had a number of impacts which were considered 

unacceptable by members o f the Environment Agency (see Section 5.0). One possible 

method of remediation would be the use of weirs (described above) to back up and pool 

water or to reduce the channel width so that the depth of flow is greater.

It is considered that combining the two types of channel structure would prove effective in 

maintaining the canal. The weirs only have a limited effective reach i.e. distance to which 

the water backs up (see Appendix 4 ) therefore by narrowing certain sections of the canal 

this deeper reach could be extended.

6.2.4 There are several criteria required o f  channel narrowing works:

• that the bed of the canal is not punctured i.e. to maintain the integrity of the seal:

• that they are easy and relatively cheap to install;

• designed to be able to withstand differing flow velocities;

• that they are aesthetically pleasing and blend in as far as possible;

• that they could be removed i f  necessary.

6.2.5 A possible design for this is included in Figure Bl. Such a design aims to create a two 

level channel such that a wetland margin is created extending from one bank which could 

also act as a mini flood plain should high flows down the canal be required.

6.2.6 This margin would be created by placing sand bags approximately lm  long by 30cm 

diameter encircled by fibrous matting into the channel. The area between the bank and the 

bag (the new margin) would be infilled with earth (or sediment from the main channel) to 

create a wet margin. This could then be. planted up with suitable wetland species. The 

advantages of this matting is that it traps sediment and can also be seeded or planted up 

such that it eventually is covered by plants and therefore blends in.

6.2.7 The aim of these methods is to create an ecologically more diverse environment. By adding 

artificial structures the canal can be changed from a basic channel into something more 

resembling a river habitat such that:
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• above a weir a pool is crcatcd:

• below a weir a riffle zone is crcatcd;

• wetland margins are created.

This will be of benefit to the ecology of the canal since more habitat niches are created and 

hopefully these features will be aesthetically pleasing to users of the towpath.

6.2.8 A proposed location for these weirs and narrowed reaches is shown on Figure B2, 

however, more detailed design criteria will be considered should this option be progressed.

6.3 Recreational Opportunities

6.3.1 The canal, the towpath and the meadows are already used for recreational purposes, 

however there are still possibilities to enhance the recreational facilities. These could 

include:

• designating the canal and towpath area as a Country Park to encourage its use;

• providing picnic areas and benches at different locations along the towpath;

• establishing the towpath as part of a cycle route, perhaps linking it with any other 

routes in the area and publicising it as such;

• maintain the canoeing businesses;

• develop the archaeological theme to complement the attractions a t Morwellham 

Quay. For example a canal barge could be restored, converted to an interpretation 

or visitor centre and moored alongside the canal wharf in Tavistock.

6.4 Maintenance Implications

6.4.1 With the decrease in flow in the canal when the sweetening flow is in operation there may 

be a need to periodically remove any vegetation from the sites of the canal in order to 

protect the integrity of the seal. It will also be necessary to inspect the canal when the 

sweetening flow is in operation to check that the integrity of the seal is holding.
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7.0 F U R T H E R  W O R K

7.0.1 This assessment of the environmental impacts of the flow trials in December 1995 and 

summer 1996 has raised a number of issues that need to be resolved. A summary of the 

current position and way forward is given below.

7.0.2 It is important there is close liaison between South West Water Services Ltd and the 

Environment Agency so that detailed operational flow arrangements for the canal can be 

established.

7.1 F u rth e r Flow Trials

7.1.1 The major outstanding issue from the flow trial during the summer of 1996 is that a flow is 

required through the tunnel and down to Morwellham in order to supply sufficient water to 

protect water rights downstream of the tunnel. It is recommended that trials are carried out 

with the co-operation of South West W ater Services Ltd and the MTVT using an overspill 

weir at Crebor to allow water to run on into the tunnel. It is important that close liaison is 

maintained with the Morwellham and Tamar Valley Trust throughout these trials and that 

flow levels to the Combe streams are monitored.

7.2 Conservation/Landscape

7.2.1 These issues have been covered in sufficient depth in this report and no further work is 

recommended at this stage.

7.3 Ecology

7.3.1 It is considered that sufficient information on fish ecology, invertebrates and macrophytes 

now exists as a baseline.

7.3.2 It may be useful to carry out further invertebrate work to target the impacts immediately 

above and below temporary weirs to see if new habitats arc created.
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.3 A River Habitat Survey of the River Tavy downstream of Abbey Weir is recommended to 

test whether increased flows to the Tavy (by reducing flows to the canal) is proving 

bencficial to.habitats along this reach .

'.3.4 Should channel narrowing works be carried out following a change in use of the canal the 

new margin habitats should be monitored to assess these developing habitats.

"4  Archaeology

".4.1 It is considered that archaelogical issues have been considered in sufficient detail in this 

report and no further studies are recommended at this stage. Should there be a major 

change in use of the canal then further work may be justified.

".5 Recreation

“.5.1 There is currently very little information on the recreational use of the canal by the people of 

Tavistock.

7.5.2 It is recommended that a survey of the users of the footpath and the Meadows area is 

carried out to include a brief questionnaire and indication of number o f users.

" 6 W ater Quality

7.6.1 The water quality surveys during the 1995 and 1996 trials indicated no problems with 

water quality and therefore a continuous monitoring programme is not recommended.

7.6.2 The occasional spot sample should be taken to check whether water quality continues to be 

good.

7.7 Consultations

7.7.1 Any change in use of the canal or further flow trials will mean that differing viewpoints 

need to be considered in the management of the canal and therefore it is important that a list 

of interested parties or consultees is drawn up to include:
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• South West Water Services Ltd;

• the Environment Agency;

• West Devon Borough Council;

• the Morwellham and Tamar Valley Trust;

• Landowners along the route of the canal.
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PLATES



Plate 1 - Tavistock Canal 
downstream of the Plymouth 
Road bridge at flow levels 
used for hydropower generation
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Plate 4 - W eir at Crebor above the tunnel entrance
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Plate 5 - Sluice gate to 
regulate flow to the Combe 
Stream at Morwellham

Plate 6 - W aterfall generated by spill from the lock gate at Locks Cottage
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APPENDIX 1

ECOLOGICAL DATA

(i) Fish Rescue Data

(ii) Extracts from Eclogue Report
• 1993 Invertebrate Survey
• 1993 River Corridor Survey
• 1993 M acrophyte Survey

(iii) Ecological Surveys - 1996
• W alkover Habitat Survey
• M acrophyte Survey

(iv) Invertebrate Survey - 1996



FISH RESCUE DATA



TO: GIAN ELLIS 
BABTIE GROUP

FROM: TERRY GILBERT
ENVIRONMENT AGENCY, FISHERIES SECTION.

DATE: 23 OCTOBER 1996

SUBJECT: TAVISTOCK - MORWELLHAM CANAL

With reference to your Fax dated 24 September 1996, known species are:-
Salmon Fry + PatT + Smolts 
Brown Trout Fry + Parr + Smolts 
Seairout Kelts
Rainbow Trout (escaping from nearby Fish Farm)
Bullheads
Minnows
Eels
Stone Loach

Fish recues over the past three years are as folows:-

TAVI STOCK CANAL
19 MAY, 1994

25 Seatrouf Smolts 
69 Salmon Smolts 
359 Salmon Parr 
197 Brown Trout

7 - 8  JUNE 1995
77 Seatrout Smolts 
48 Salmon Smolts 

337 Brown Trout 
195 Salmon Parr 
33 Eels 

1 Rainbow - 2 1/2 lb 
1 Seatrout - 21b (Fresh run)

30 APRIL 1996
386 Trout 
129 Salmon Parr 
37 Salmon Smolts 
17 Seatrout Smolts 

1 Seatrout - 2 1/2 lbs

Please do not hesitate to contact me if I can be of further assistance.

Regards

Terry Gilbert
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EXTRACTS FROM ECLOGUE REPORT

(Alleviation of Low Flows - Conservation Site Investigations - Eclogue 
Environmental Consultancy, October 1993)

• 1993 Invertebrate Survey
• 1993 River Corridor Survey
• 1993 Macrophyte Survey
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D i p t e r a
R h a g i o n i d a e  
A t h e r i x  i b i s

x

M o l l u s c a
F i s i d l l d a e
P i s i d i u m  s u b t r u n c a t u m

H em ip t e r a
V e l i i d a e  
V e l i a  c a p r a e a

x

X X  -  X

X  X X

x x -
X

X  x  -  X

BMWP s c o r e  102 65 1 0 1  70  72  1 1 8  79  71 101

ASPT 7 .3  5 .9  6 . 3  7 . 0  7 . 2  6 - 6  7 . 2  6 . 5  5 . 6

[ n o t e :  P i s i d i u m  ( M o l l u s c a )  a r e  h e r e  c o n s i d e r e d  s e p a r a t e l y  f r o m  
S p h a e r i d a e ]



e c i o G u e M O R W E L L H A M  C A N A L

M A C R O P H Y T E  T R A N S E C T 21 June 1993 1600 hours

chcrry O

tarmac path

Oenanthe

ornamental specics 

Q  Sycamore 
✓ 
y
^  ornamental species. 

Callitriche stagnalis

Urlica 

O  Pampas grass 

✓ Vrtica y 
s

Q  Pampas grass

railings

W holly artificial channel, concrcte lined. 1 sm all patch o f  Callin iche stagnalis. 
Small amount oi algae attached to occasional stones along margins.



RIVER TAVY - ABBEY WEIR

RIA ER CO RRID O R SURVEY

Morwellham canal 500m from offtake

S . \  4774 1

. Flow: moderate/slow 
Clariry: cloudy
Substrate: sand, mud, rubble etc. 
Total macrophyte coven < 1%
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1993 MACROPHYTE TRANSECT

R T a v y  -  A bbey  W e i r  -  M o r w e l l h a m  C a n a l

P l a n t  s p e c i e s  B i o m a s s  % c o v e r
J u n e  J u l y  S e p t  J u n e  J u l y  S e p t

A I g a e :

B r y o p h y t e s :

D i c o t y l e d o n s ;

M o n o c o t y l e d o n s :

B a n k s i d e / M a r g i n a l  s p e c i e s :

U r t i c a  d i o i c a  2 2 2 A A A
O e n a n t h e  c r o c a t a  1 1 1  A A A
A c e r  p s e u d o p l a t a n u s  3 3 3 B B B
C o r t a d e r i a  s e l l o a n a  2 2 2 B B B
O r n a m e n t a l  s p e c i e s  2 2 2 A A A



ECOLOGICAL SURVEYS - 1996

• Walkover Habitat Survey
• Macrophyte Survey
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INVERTEBRATE SAMPLES -  RIVER TAVY, ABBEY WEIR

T h e  l a y o u t  f o l l o w s  t h e  B i o l o g i c a l  M o n i t o r i n g  W o r k i n g  P a r t y  
(BMWP) o r d e r .  T h e  l e t t e r  c o d e d  c o l u m n s  r e p r e s e n t  e a c h  s a m p l i n g  
s t a t i o n :  A -  d o w n s t r e a m  o f  w e i r ;  B -  u p s t r e a m  o f  w e i r ;  C -  
M o r w e l l h a m  C a n a l .  S a m p l i n g  s t a t i o n  c o l u m n s  a r e  s p l i t  i n t o  
t h r e e ,  r e p r e s e n t i n g  t h e  t h r e e  s a m p l i n g  t i m e s :  1 - 2 1  J u n e ;  2 -  
24 J u l y ;  3 - 2 2  S e p t e m b e r  1 9 9 3 .  F o r  e a c h  s p e c i e s  t w o  r o w s  a r e  
g i v e n .  T h e  t o p  r ow sho w s t h e  3 p l u s  1 m i n u t e  s a m p l e ,  t h e  
b o t t o m  row sh o w s t h e  e x t r a  s p e c i e s  r e c o r d e d  d u r i n g  t h e  30  
m i n u t e  s a m p l i n g .  C r o s s e s  r e c o r d  t h e  a b u n d a n c e  o f  a s p e c i e s  
f o l l o w i n g  t h e  NRA c o d e :  *  = 0 - 9 ;  * *  = 1 0 - 9 9 ;  * * *  = 1 0 0 - 9 9 9  
s p e c i m e n s .  BMWP a n d  A v e r a g e  S c o r e  p e r  T a x o n  ( A SP T)  t o t a l s  a r e  
g i v e n  a t  t h e  e n d .

S i t e
S a m p l e

G ro u p  1

E p h e m e r o p te r a  
H e p t a g e n i d a e  
E c d y n u r u s  s p .

E p h e m e r e l l i d a e  
E p h e m e r e l la  i g n i t a

E p h em era  d a n i c a

C a e n i s  r i v u l o r u m

P l e c o p t e r a  
L e u c t r i d a e  
L e u c t r a  f u s c a

L e u c t r a  g e n i c u l a t a

P e r l o d i d a e
P e r l o d e s  m i c r o c e p h a l a

T r i c h o p t e r a  
L e p t o c e r i d a e  
M y s t a c i d e s  a z u r e a

A d i c e l l a  r e d u c t a

G o e r i d a e  
G o e r a  p i l o s a

1

B
2 3 1

A
2 3 1

c

2 3

X XX X XX X

— X X — — - —

X X X - XX X X X X -

X

— — — X “ “ — — —

X X X X X XX XX XX X X X

- - - - - - X - -

XX X X XX XX
_

X

X _

_ X _ .. _ •n

K

_  .

X

-

- — — — — X - - X

X

X



S e r i c o s o m a  t i d a e  
S e r i c o s o m a  p e r s o n a t u m
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L e p i d o s o m a  h i r t u r n

Group 2

Odonata
A g r i i d a e  
C a l o p t e r y x  v i r g o

Group 3‘

Plecoptera
N e m o u r i d a e
A m p h i n e m u r a  s u l c i c o l l i s  

N e m u r a  c a m b r i c a  

P r o t o n e m u r a  m e y e r i

Trichoptera
R H y a c o p h i l i d a e  
R h y a c o p h i l a  d o r s a l i s

G l o s s o s o m a t i d a e  
T5Tos s o s o m a  b o l t o n i

A g a p e t u s  f u s c i p e s

P o l y c e n t r o p i d a e  
t o l y c e n t r o p u s  f l a v o m a c u l a t u s

L y m n e p h i l i d a e  
I j r u s u s  a n n u l a t u s

H a l e s u s  r a d i a t u s

G h a e t o p t e r y x  v i l l o s a

P o t a m o p h y l a x  l a t i p e n n i s



1996 WALKOVER SURVEY TO CHARACTERISE HABITATS ALONG THE CANAL 
Site visit 13/09/96
Visited during the Summer 1996 Flow Trials (with weirs at Crown dale and Crebor)

RIVER TAVY LOW FLOWS ALLEVIATION PROJECT
TAVISTOCK TO MORWELLHAM CANAL

Site Channel Habitat Description

A Canal prior to tunnel entrance. Very steep sides - up to 10m. 
banks above channel heavily wooded with broadleaved woods

B Return valve to the River Tavy

C 0.5m deep. Silt and 
leaves. No plants. No 
fish seen.

LB mud banks and then wooded higher up.
RB stone faced with little vegetation.
In unshaded bank areas F- Water pepper (Polygonum 
hydropiper), A- Flote-grass (Glyceria fluitans), F- Reed canary 
grass (Phalaris arundinacea) and O- Meadowsweet 
(Filipendula ulmaria).
Wooded area - Oak (Quercus robur), Ash (Fraxinus excelsior), 
Rowan (Sorbus aucuparid), Hazel (Corylus aveliana), 
Blackthorn {Prunus spinosa).

D 3m width . 1.0 -0.5m 
depth .Slow flow. No 
vegetation. Silt / leaves.

Viaduct over River Lumburn. Stone faced banks. No 
overhanging vegetation. Grassed tow path and broadleaved 
wood adjacent.

E As D and extends 
upstream for 25m

Adjacent habitat. Small patch of willow carr. Probably floods 
when higher flows in channel. Good wet habitat - occasional 
ground cover - mainly wetland type species. O- FI ote-grass 
(Glyceria fluiians), O- Remote sedge (Car ex remota), O- Water 
pepper {Polygonum hydropiper). Also other species - O- Red 
campion (Silene dioica), O- Yellow pimpernel (Lysimachia 
nemorum). Also Fontina I is antipyretica moss normally found 
in channel - good indicator of flooding.

F Much shallower. Max. 
0.3m. Stones / leaves 
Flow faster. Moss in 
channel.

Stone banks. Adjacent habitat heavily wooded (mature 
broadleaved). Channel vegetation - moss O- Fontinalis 
antipyretica and O - pondweed - sp. especially in unshaded 
areas. O - Hemlock water dropwort (Oenanthe crocata) on 
margin . Occasional Brown trout, pondskaters and dragonflies

G Shallow riffle - up to 
0.2m. Rocky. Varied 
channel profile.

A small riffle zone just before the viaduct. Upstream of this 
zone the canal has ponded back with channel depth up to 0.5m’ 
with silt deposited.

H Upstream of viaduct - 
0.5m. Leaves / rocks

Small viaduct over ditch draining farmland. Possible slight leak 
as water appears in ditch below canal. For 50m upstream canal 
is unshaded. Channel vegetation, A-Water crowfoot 
(Ranunculus fluitans and O- pondweed . Marginal vegetation 
on LB includes A - Flote-grass(G/yce/fa fluitans) and A- Soft 
rush (Juncus effusus). Upstream adjacent broadleaved wood is a 
narrow band (max. 5m)

I d/s of weir channel 0.2 Temporary sand bag weir and canoe end point. Downstream

ABUNDANCE KEY

O - occasional 
F - frequent 
A - abundant '



-0.3m rocky, u/s ponded 
back to 0.5m

(20m) a riffle zone has formed. Vegetation includes A -Water 
crowfoot (Ranunculus fluitans) and O- moss Fontinalis 
antipyreiica . Upstream ponded back. Temporary weir has 
created a diversity of habitats - may be beneficial to 
invertebrates.

I - J 0.5m depth. Channel 
rocky with occasional 
vegetation

Open stretch of channel with vegetation. LB field edge 
boundary with typical hedgerow species - Blackthorn (Prunus 
spinosa), Hawthorn (Crataegus monogyna), Hazel {Corylus 
avellana), Bramble (Rubus fruticosus), Sycamore (Fraxinus 
excelsior), Elder (Sambucus nigra). Channel stone faced banks. 
RB canal towpath.

J
Archaeological note

Crowndale Farm - archaeological interest. Reputed to be 
birthplace of Sir Francis Drake. Towpath named ‘Drake’s 
walk’.

K Broadleaved woodland managed by the Woodland Trust. 
Mature deciduous - Oak (Quercus robur), Beech (Fagus 
sytvaiica), Sycamore (Acerpseudoplatanus) and Holly (Ilex 
aquifolium). Good habitat.

L Old quarry - now filled with stagnant water. Surrounded by 
narrow hedgerow.

M 0.3 - 0.4m depth.Silted. 
Wider channel up to 
5/6m

Heavily shaded channel. No vegetation.

N Small riffle. . Cattle drink on edge of farmland. Small riffle zone 0.2 - 0.3m 
depth. Upstream channel flow slow depth 0.3 - 0.5m. Very 
shaded and little channel vegetation.

O Boggy area fed by spring flush. Possibly fed by canal? Sheltered 
willow carr, very wet in places with common species of rushes, 
ferns, grasses. A lot of insects and birdsong. Very good habitat 
on edge of deciduous woodland.

P Depositing silt. 0.4m+ Open stretch of channel. Water crowfoot (Ranunculus fluitans) 
in channel (A). Cattle drink at field edge. Upstream LB 
margin habitat - mainly Soft rush (Juncus effusus). RB - tow 
path then hedgerow - Hawthorn (Crataegus monogyna), 
Bramble (Rubus fruticosus), Elder (Sambucus nigra).

Q 0.4 -0.6m silt - 50% 
vegetated

Marshy area alongside canal - approx. 20m x50m. RB large 
clumps of Soft rush (Juncus effusus). Good habitat. Input drain 
to canal.

R No note .
S 0.4 - 0.5m - silt Canal by Meadows. Concrete banks. RB garden ornamentals. 

No natural vegetation. Many minnows.
T 0.4m - silt Overgrown ornamental grass - major shoaling of minnows in 

the shade from the plants. No other vegetation
U 0.3m - silt / rocks 

slow flow
Just before car park and past the spons centre.
RB - Ivy (Hedera helix) covered wall with trees (Sycamore 
(Acer pseudoplatanus)

Note:- LB = Left Bank / RB = Right Bank of canal looking upstream.
General Observations
Birds seen: Blue tit, Buzzard, Chaffinch, Coal tit, Crow, Green woodpecker, Jay, Magpie, Nuthatch, 
Robin, Swallow, Wren. Mammals seen: Grey squirrel (at least 20).



RIVER TAVY LOW FLOWS ALLEVIATION PROJECT - TAVISTOCK TO
MORWELLHAM CANAL 

MACROPHYTE SPECIES LISTS 

Survey date : 3 - October 1996

Method - Macrophyte species were recorded over a 100 metre stretch at each of 4  sites. 

SITE 1 : ( SX 478 741 ) SITE 2 : ( SX 473 733)

Presence recorded over 100 metres.

ALGAE :
Cladophora sp(p)

LIVERWORTS :
Pellia epiphylla 
Conocephalum conicum 
Riccia sp(p)
Lunularia cruciata

MOSSES :
Amblystegium riparium 
Fissidens sp(p)
Fontiaalis antipyretica 
Fontinalis squamosa 
Rhyncostegium ripariodes 
Mnium homum 
Hygrohypnum ochraceum

DICOTYLEDONS : 
Oenanthe crocata

LIVERWORTS : 
Pellia epiphylla

MOSSES : 
Mnium homum

OTHERS :
Indet green lichen 
Benthic diatoms

SITE 3 : ( SX 464 723 1 

Presence recorded over 100 metres. 

ALGAE:
Batrachospermum sp(p)

LIVERWORTS : 
Conacephalum conicum

ALGAE:
Cladophora sp(p)

MOSSES :
Hygrohypnum ochraceum 
Fissidens sp(p) 
Amblystegium fluviatile



SITE 3 Continued Site 4 Continued

MOSSES :
Thamnobryum alopecurvum 
fissidens sp(p) 
hdnium horrtum 
Amblystegium fluviatile 
Fontirtalis antipyretica

OTHERS :
Indet green lichen

DICOTYLEDONS : 
Callitriche stagnalis 
Mentha aquatica 
Oenanthe crocata 
Rumex sp(p)
Polygonum hydropiper 
Galium palustris 
Filipendula sp(p)

MONOCOTYLEDONS 
Lemna minor 
Juncus ejjfusus 
Glyceria fluitans 
Phalaris arudinacea 
Veronica caienata

HORSETAILS : 
Equisetum fluviatile



INVERTEBRATE SURVEY - 1996



MACROINVERTEBRATE COLLECTION METHODOLOGY 
A 3 minute kick sample was taken at each site with a naturalist's pond net.In addition a 1 minute 
search was undertaken for additional species.The samples were preserved with Industrial 
Methylated Spirits (+ 5% Glycerol) and returned to the laboratory for sorting and identication.

Katherine Ivall: 30 - October 1996

Site 1 : SX 478 741

Site 2: SX 473 733

Site 3: SX 464 723

Site 4: SX 462 727

BMWP SCORING
The standard biotic scoring system used by the Environment Agency biologists is the 
BMWP (Biological Monitoring Working Party) system. A score of 0 - 1 0  is awarded 
to each invertebrate family depending on its reaction to organic enrichment, a high 
score reflecting intolerance to contamination. The sum of the scores from all the 
invertebrate families present at a site gives the BMWP. Generally, a BMWP above 
150 is considered to indicate good water quality. From the BMWP it is possible to 
derive the ASPT (Average Score per Taxon) by dividing the BMWP by the number of 
scoring families at the site. The ASPT has some advantages over the BMWP which is 
prone to variation between samplers and sampling seasons.



1996 INVERTEBRATE SURVEY OF MORWELLHAM CANAL

Site: 1 Grid Ref: SX 478 741 BMWP Score: 52 ASPT Score: 4.73

Taxa Abundance BMWP Score
Leptoceridae 10-99 10
Lepidostomatidae 1 -9 10
Limnephilidae 1 -9 7
Ancylidae (Acroloxidae) 10-99 6
Elmidae 10-99 5
Tipulidae 10-99 5
Hydrobiidae 10-99 3
Lymnaeidae 10-99 3
Sphaeriidae 1 -9 3
Gloss iphoniidae 1 -9 3
Chironomidae 10-99 2
Oligochaeta 10-99 1

Other non scoring taxa:
Athericidae 1 - 9, Ceratopogonidae 1 - 9, Hydracarina 1 - 9

Species List:
Potamopyrgos jenkinsi, Lymnaea peregra, Athericidae, Ceratopogonidae, Tipulidae, 
Chironomidae, Glossiphonia complanata, Oecetis testacea, Hydracarina, Oligochaeta, 
Ancylus fluviatilus, Mystacides azurea, Elimidae, Pisidium sp., Limnephilidae, 
Lepidostomatidae, Baetis rhodani

Site: 2 Grid Ref: SX 473 733 BMWP Score: 71 ASPT Score: 5.92

Taxa Abundance BMWP Score
Ephemeridae 1 -9 10
Leptoceridae 1 -9 10
Goeridae 1 -9 10
Sericostomatidae 10-99 10
Nemouridae 1 -9 7
Limnephilidae 1 -9 7
Elmidae 10-99 5
Hydrobiidae 10-99 3
Sphaeriidae 10-99 3
Erpobdellidae 1 -9 3
Chironomidae 10-99 2
Oligochaeta 10-99 1

Other non scoring taxa: 
Hyrdacarina 1 - 9



Species List:
Potamopyrgus jenkinsi, Pisidium sp., Oligochaeta, Sericostoma personatum, Ephemera 
danicay Oecetis testacea. Silo pallipes, Goera pilosa, Mystacides azure a, Limnephilidae, 
Erpobdellida octoculata, Hydracarina, Erpobdellidae, Limnius volkmari, Oulimnis sp., 
Nemoura sp., Atherix marginata, Sialis lutaria, Athripsodes sp.

Site: 3 Grid Ref: SX 464 723 BMWP Score: 140 ASPT Score: 6.36

Taxa Abundance BMWP Score
Heptagenidae 1 -9 10
Leptophlebiidae 1 -9 10
Ephemereilidae 10-99 10
Leuctridae 10-99 10
Leptoceridae 1 -9 10
Goeridae 1 -9 10
Lepidostomatidae 1 -9 10
Sericostomatidae 1 -9 10
Limnephilidae 10-99 7
Ancylidae (Acroloxidae) 10-99 6
Hydroptilidae 1 -9 6
Gammaridae
(Crangonyctidae)

10-99 6

Hydrophilidae 1 -9 5
Elmidae 10-99 5
Hydropsychidae 10-99 5
Tipulidae 10-99 5
Hydrobiidae 10-99 3
Lymnaeidae 10-99 3
Sphaeriidae 10-99 3
Asellidae 1 -9 3
Chironomidae 10-99 2
Oligochaeta 10-99 1

Other non scoring taxa:
Hydracarina 1 - 9

Species List:
Silo pallipes, Oligochaeta, Ecdyonurus venosus, Gammarus pulex, Hydracarina, 
Paraleptophlebia submarginata, Ancylus Jluviatilus, Lymnaea pergra, Tipulidae, 
Potamopyrgus jenkinsi, Leuctra hippopus, Hydropsyche angostipennis, Chironomidae. 
Asellus meridianus. Oulimnius sp., Limnius volkmari, Hydraenasp., Epemerclla ignita, 
Hydropsyche siltali, Elmis aenea, Pisidium sp., Hydroptila sp., Limnephilidae,
Glossiphomia complanata, Leptoceridae, Sericostoma personatum, Oecetis testacea. 
Lepidostoma hirtum, Heptagenia sp.



Site: 4 Grid Ref: SX 462 727 i BMWP Score: 74 ASPT Score: 4.63

Taxa Abundance BMWP Score
Leptoceridae 10-99 10
Sericotomotidae 10-99 10
Limnephilidae 10-99 7
Gammaridae 10-99 6
Hydrometridae 1 -9 5
Corixidae 1 -9 5
Gyrinidae 1 -9 5
Elmidos 10-99 5
Hydrobiidae 10-99 3
Lymnaeidae 10-99 3
Sphaeriidae 10-99 3
Giossiphoniidae 1 -9 3
Erpobdeiiidae 1 -9 3
Aseliidae 1 -9 3
Chironomidae 10-99 2
Oligochaeta 10-99 1

Other non scoring taxa: 
Hydracarina 1 - 9, Tabanidae 1 - 9

Species List:
Oligochaeta, Gammams pulex, Chironomidae, Hydracarina, Limnephilidae, Corixidae, 
Potamospyrgus jenkinsi, Lymnaea peregra, Tabanidae, Sericostona personatum, 
Erpobdellidae, Hydrometra stagnorum, Asellus aquaticus; Elmis aenea, Gyninus caspius, 
Glossiphonia complanata, Oecetis testacae, Pisidium sp., Mystacides azure a, Notonecta 
sp., Sigara limitata, Sialis lutarea, Potamonectes depressus elegans, Asellus meridianus, 
Physa acuta, Centroptilum pennu latum. Ephemera sp.

s



APPENDIX 2

A RCH A EO LO G IC A L DATA

(i) Archaeological M aps and Sites and  M onum ents 
Register Listings



Code ;; SM ^Ref 

* ! Grid Ref

Description . '

la SX 47SE/27 

SX 47407300

Tavistock Canal. This was built between 1803 and 1817 by John Taylor to conncct Tavistock to the 

Tamar at Morwellham. More details under 2d

lb SX 47SE/261 

SX 4802 7423

Canal Warehouse. Nineteenth Century warehouse with a cottage attached to the north end is shown on 

the 1842 OS plan.

lc SX 47SE/143 

SX 48017419

Canal Wharf building. One of the two remaining buildings of canal wharf from where copper was 

transported to Morwellham. Dated circa 1817. Listed as a Grade II Listed Building.

Id SX 47SE/144 

SX 48027417

Cottage at entrance to Canal Wharf. One of a pair of cottages dated circa 1817. A Grade II Listed 

Building.

le SX 47SE/147 

SX 48007419

Bridge over canal. Stone rubble bridge with cambered arch and rusticated voussoirs and keystone. 

Dated 1817 and is a Grade II Listed Building.

If SX 47SE/259 

SX 48007416

Cottage. Second of a pair of cottages at entrance to canal wharf (see 1 d). Dated circa 1817. A Grade 11 

Listed Building.

lg SX 47SE/145 

SX 48017417

Cottage. Dated circa 1817. Grade II Listed Building.

lh SX 47SE/262 

SX 480-741-

Canal Quay. The south wall of the Abbey Wharf marks the southern limit of the original canal wharf. 

Shown on the 1842 OS plan with a range of buildings attached which have now disappeared.

li SX 47SE/270 

SX 480-741

Lime Kilns. ‘Old kilns’ shown on the 25” 1st Edition 1884 plan. Not shown on the 1974 plan. Probably 

associated with lime brought up the canal from Morwellham.

\\00096\dai»\J\l 00^o961)04.< tol.doc



Code SM fcRef 

Q M  Kef

Description • .

SX 47SE/146 

SX 47987415

Canal warehouse. One of only 2 remaining warehouses of wharf where the copper from Tavistock was 

transported to Morwellham Quay. Dated circa 1817 and is a Grade II Listed Building.

lk SX 47SE/23-01 

SX 475-738

Industrial housing Fitzford cottages. During the copper mining boom in the mid 19,h century the Duke of 

Bedford built these houses for the miners of Fitzford.

11 SX 47SE/292 

SX 4743 7330

Quarry. Old quarry marked on the OS 6 inch 1905/1938 plans. May be associated with the building of 

the canal.

lm SX 47SE/19 

SX 470-725

Crowndale Mine. Wheal Crowndale mine opened in 1799 and it was one of the main reasons for the 

building of the Tavistock Canal. Copper, arsenic and tin were mined here. A timbered shaft from the 

1924 workings can be seen from the canal towpath. This mine was one. of the richest copper mines in the 

Tavistock area.

In SX 47SE/294 

SX 47007217

Quarry. ‘Old Quarry* marked on OS 6 inch 1905/1938 plan.

i
1° SX 47SE/28 Aqueduct. Carries the canal across the River Lumburn to the tunnel j

1
IP SX 47SE/279 

SX 46257250

Canal. Old stretch of canal from NGR SX 46207258 to NGR SX 46147233. Shown on OS 6 inch j 

1905/1938 as ‘Canal (dis)’ ;

iq SX 47SE/253 

SX 462-723

Bridge. A bridge over the Tavistock Canal about 50m NE of the north portal to the tunnel. Built * i 

between 1803 and 1817 by John Taylor. A Grade II Listed Building J

lr SX 47SH/29 

SX 4612 7230

Tunnel for the Tavistock canal running under Morwell Down

\\DC09«\d*l»U\l 00009611M.do1.doc
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Code
: V

^  SM & Ref ; 

G rid  Ref

” \  , ' v , Description I

2a SX 47SW-509 

NGR SX 44887029

Canal Tunnel. South portal to the Tavistock Canal. Dated 1803. Distance in tunnel is 2 miles. Connected to Morwcllham 

by an inclined plane with a drop of 237 ft.

2b SX 47SW-505/1 

NGR SX 44897026

Weir. Marked on 1937 and 1954 OS maps. Weir on canal supplying leat. 1

2c SX 47SW-524 

SX 44877028

Leat. 19th century leat supplying to Newquay, George and Charlotte Mine and Gawton Mine fed by canal. Still visible 

above Newquay.

2d SX 47SW-505 

SX.4467016

Tavistock Canal. Built by John Taylor between 1803 and 1817 to connect Tavistock to the Tamar at Morwcllham to carry 

coppcr ore to Morwcllham and coal, lime and sand to Tavistock. Carried ore in iron barges (the first used on English 

canals) from Wheals Friendship, Crebor and Crowndale. Closed between 1883 and 1898 due to competition from the 

railways. Ceased to be navigable in 1873. Now used as a source of water to power Morwellham Power Station run by 

National Power. Subsequently to be taken over by South West Water.

2e SX 47SW-552 

SX 44407005

Canal Farmhouse. Incline keepers cottage - dated circa 1850 Grade II Listed Building. Attached stable on SMR as SX 

475W552-01.

2f SX 46NW-515 

SX 4450 6978

Inclined Plane. Served both the Tavistock canal and the Devon Great Consols Mineral railway. Comprises a fall of 237ft. 

The greatest in southern England. Carried goods in trucks from end of canal to the quay. Driven by water power supplied 

from canal.

U00096VdM«U\l OOgvMlltedal <toe



I Code . SMRRef 

Grid Ref
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. Description i

2g SX 46NW-532 

SX 44606979

Church. Church at Morwellham Quay. Grade II Listed Building.

2h SX 46NW-534 

SX 445-697

House. House at MorwelJham Quay. Part of complex. Grade II.

I

SX 46NW-505 

SX 446-698

Lime kiln. Morwellham lime kiln probably mid 18th century. Grade II listed building. Store for lime prior to transport to 

Tavistock.

2j SX 46NW-519 

SX 445-697

Industrial Housing. Built by the Duke of Bedford in the mid 19th century for the port workers at Morwellham as a result of 

the copper mining boom

H 2k SX 46NW-535 

SX 446-697

Lime kiln. Early 19th century kiln, round fronted kiln with charging ramp to side. Grade II Listed Building.

1 21 SX 46NW-541 

SX 4462-6925

School. School at Morwellham Quay marked on 1907 OS 6 inch plan.

1 2 m
SX 46NW-501-01 

SX 446-697

Morwellham Port first mentioned in the I3tb century. Held by Tavistock Abbey until the dissolution in 1539. Progress was 

steady. Imports included coal, bricks, lime and timber. At end of 18th ccntury bccamc a company with copper now a 

regular export.

2n SX 46NW-536 

SX 447-698

Farmstead at Morwcllham. Mid 19th century. Grade II listed building

\\00096\da lt\Jl10aga9Sl104 .do l.doc
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2o SX 46NW-520 

SX 44— 69—

Boundary stone (Gremure) mentioned in a 13th century grant as one of the bounds of Morwellham Port.

2p SX 46NW-533 

SX 44606952

Ferry stage associated with Morwellham Port. Probably mid 18th century, located approximately 50m 

south of the lime kiln.

2q SX 46NW-515-0I 

SX 444-699-

The wheelpit which powered the inclined plane (2f). Located approximately 10m to the south west of 

Canal Cottage (2e). Powered by water from the canal.

2r SX 46NW-515-02 

SX 444-699

Two disused leats joined circa 3m north of the wheelpit Both used water from the canal, taking it from 

the wheel pit head pond (Lobber hole). Both shown in operation on 1867 OS map and marked on 1906 

OS map.

2s SX46NE-510-01 

SX 453-699-

George and Charlotte Mine. A leat from the canal served this copper mine in the 19,kl century. Opened in 

1806. In 1851 becamc part of the Devon and Cornwall United Mine.

\\OOO96ldaoUHO0ig*96l I04.dol.doc
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APPENDIX 3

RECREATIONAL DATA

(i) Tavistock Town Trails Leaflet
(ii) Morwellham Quay Leaflet



Tavistock Town Trail, the Viaduct Walk and Drake’s Walk

Tavi>ti»ek Tourist Information Centre,
The Pannier Market, Tavistock. (Under the main arch of 
liu- T.rnn Hull). Open 10.00 - 17.00. Tel: (01822) 612938.

W c'i ) Vvun Borough Council produces mjmy other local 
i.uvn and village trail leaflets. These are available from 
T.i\ i-t.n k anJ Okehampton Tourist Information Centres, 
Village Inlormation Point* and ilie Council office* at 
Kilwoiihy Patk, Tavisiock. Tel: (OIH22) f i l591 I

Tavistock Town Trail
F/ie Trail Marts i)i Riverside Citr l\tik, f’t,vuii Lane, Tavistock’s 
i'lu\ijvst car l\nk.

Kiver*ide Car Park.
Leave ihe ear park via I he exit adjacent to the Tourist 
Inlt >mm ii m Hoard, continue atony St.Johns Avenue.
At the end <tj ilii’ /null ,i;u in l/ii’ left anti continue to:

Abbey Bridge.
Bmlr in 1.S60 of lar^e granite stones irom Dartmoor.
( .'.'Munit. jouvnds the town r**»ji>v, pass the Post ( )f)ice and on 
vm? li’/t iv

Abbey Chapel.
Formerly ihe Refectory or dining hall ol the Ahhey. 
Kenuce vim steps to cross the rood or the pedestrian crossing. 
\\ u|k dnutt'jh (he car /writ to the:

Jl

O  Police Station &  Guildhall.
Built in the Victorian style in 1848.
Walk straight through an archway known 05 Court Gate:

Court Gate &  Bedford Square.
Court Gate was the main entrance to the Abhey and was 
restored in 1824. Bedford Square is probably one of the most 
outstanding groups of Victorian buildings in England.
Go through mi archuwy ne.vt to the TO U R /ST  /N FO RM AT/O N 
< ' ’-'MTKb into:

The Pannier Market.
Part of the Beil ford improvements of the mid I9ih Century. 
7uke one of the e.vtts on the northern side of the Pannier Market 
into Duke Street. (You may like to take a break from the walk and 
visa the shops in Brook Street, l\uldon’s Row and The Village 
Shoeing Arcade). Cross the rocul at the pedestrian crossing anti 
turn right, then firm left and walk up Pepper Street. Turn left at the 
top into Barley Market Street. Cross the road and on the right is:

The Ordidph Anns.
The name derives from Abbot Ordulph who rebuili ihe Abbey 
after its destruction by the Danes in the 11th Century.
( )]r]Mwte you will see:

Tavistock Printing Company.
Designed by Southcombe Parker in 1906.
Continue along Pyni Street for 20 yards bearing right into Market 
Street. Cross the nxid towards the LM/on inn and /kiss the mural of 
The Revenge, turn left into King Street to:

. -ik Squuru,  situ o f  M e d ie va l  M a r k e t  P l ace .
Once the hub ol the medieval town.
Proceed down k’ing Siren and turn right into West Street.
On your right is:

The Old Corn Exchange, built in IH35.
Walk up West Street and at the top of the hill turn right into Rock;y 
Hill, refer to Infimnation Hoard. Walk up the steps tt> I iLmrille 
Koad. Turn right towards (lie Viaduct /olJou’ini; (he finger posts.

The Viaduct,
Built in 1889 by 1 be London and 
South Western Uailway.
Cross the Viaduct and/iillow the /ootpat/i.

< Q  The Old Station ( I Vi vaie no acce**).
Srill con*isttng <>( platform.'*, hooking hall, main waiting moms 
and the station masters office.
Walk hack down the hill towards the town centre. At the end of this 
toad rum right into West Street and cross the road at the pedestrian 
crossing to:

The Parish Church Ot St. Eustachius.
Built in the early 14th Century.
Turn le/i into ( .’lirm h /.ane and on \011r le/t you tt’il/ .ve:

©  Abhey Uemains.
Thi* ‘I.'shaped (raiment ol wall î i all that remain* ot ihe 
Abbey Church dating trom ihe I ?th Century.
At t/ie end oj Church Line turit le/i into P/vtnuw/i Koad. Giov\ die 
/K'desnian enissing. turn right [xisi the liedfnd I Intel, and on'vow left:

( ^ )  'Betsy Grimbul's lower'.
More properly known as ihe ( ireal Weslern C iate ot ihe Abbey 
and Tavistock. It include* part ot ihe Abbot* lodging and date* 
from l lie I “it Ji Century. The name is a eon opt ion ol ' The hle**ed 
C irimwakl’, a 9th ( 'enlury saint.
Continue along Pl^mum/i Kmii/, ci'o.» l.'aiml ivm/d and turn Ljt 

• into the Meadows t/inmg/i a nanme gateti'ay w/t/i the tennis courts 
on yottr right. Cross t/ie canal l>ridge and 011 your left is:

Meadowlands Leisure Pool.
Exeilin^ river rapid, water cannon and spa pool, h'aeilii ies lot 
the disable\l are al*i> proviik\l.
Follott' (he /oc if path across to the Bandstand, cross ihetl’)'idgc oivr 
the R ii’er Tai')’ noii /c/c and jollow the /ootpath back to the 
Hii'crM’de ( ’(II I Virk.

Circular Walk &  
Viaduct Walk
lAppioMinatoly 2 nn'le*, 3.2ktn)

Fitzford Gate
Built in the 16th Century and restored in 1871, this was the 
gatehouse to the now vanished mansion of the Fit: family, who 

/ A386 PiYMOufn lived front the 15th - 17th Century. The carved gargoyles are 
worth looking at.

1 , , , ,  From the roadside you will see:

Follmr 1 lie direettons /r»r the twun trail to No. 11.
( 'Hie mi the Viaduct, follow (he old railway for apjrroximately / 
mile I / r/cm) at the end oj which you will fnul a small picni< '-.’a. 
W'.ilk up the access wa\ to Crease Line. Turn left dutni the ....«to 
t .i//nu,7<'N lovtd and fxiss:

Roman Calholic Church
Opened in 1867. designed by Ciutton. The nave is reputed to 
he lallet than that ot Exeter Cathedral.
I ion right at the mini roundabout into /)rtilcc Villas.

[f|] I )rake Memorial
l-.tected by ihe 9th Duke of Bedford in 1883. This Statue is the 
o ii::i im 1 I tom which the replica on Plymouth Hoe was taken.

die ii;;hi oj Diake Memorial r>:

^  Fitzford Cottages
These cottages were principally built for the miners and their 

dies who worked on the copper mines at Morwellham 
am! Gulworthy.

QQ Drake's Walk
(Please refer to details contained later in this leaflet).
A n  enjoyable diversion walk along the bank of the Tavistock 
G in a  I. About a mile from Tavistock is Crowndale Farm 
(Private No Access) where a plaque marks the site of the old 
farmhouse, purported birthplace ol Sir Francis Drake.
Cross (with caution) the main rocul into the Meadows 
and walk alongside:

2  The Canal
Knt'inccred hy John laylor and completed 
in 1817 to connect Tavistock with 
the port of Monvcllhum,
41'; mi)es(7.2km) away.
From i/ic ooifl! ftllow the jotillhiih
through the meadows to the 
Bandstand, cross the bridge ,
over the River Taiof. -/
Tum left arid follow -  r~~^r^-M>. 
the footpath back to 
the Riverside Car Park.



Introduction

W i l l . line In Tavistock. W e are proud of our town and we 
hope 11i.u vim will enjoy your visit.

’flu .mu 11| the Tavistock Town Trail is to help you explore 
ilir town ;11ul Icam ;i litlIt* mote abonl its liisiory.

T.tvMock has grown troin ;i Saxon camp into a thriving 
maikct (own. A  Benedictine Abbey was founded on the north 
hank of the River Tavy in 974 AD . Before its dissolution by 
I lenry V I11 in the 16th Century it had become the largest,

in mini: and the trading of cloth and wool brought wealth to
ihe town in the mid 18th and 19th Centuries and in
I*,i i i K'ul.ir to the Dukes of Bedford who were the lando .crs.

Iml.iy Tavistock is the largest town in West l\*von. The 
I’.iiimer M :iikei, first held in I I OS, takes place every Friday.
1 In- I iii'sday antique and craft market and the Wednesday 
\ (. t.m.in market add to the fttn of shopping in Tavistock with 
n- uide r.mge of local and specialist shops. The Meadows, the 
p.uk Ivini: between the River Tavy and the canal, links the 
•jn-enerv of the surrounding countryside to the town. The 
i. amin IciNiire pool, Meadowlands, is lor K ith  the serious 
.m,l Inn ^vimmer.
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The Lord Of The Soil

The Russell family - the Dukes and Earls of Bedford - have 
had a strong influence on Tavistock ever since the Abbey and 
its former possessions were gained hy the family. As 'Lord of 
the So il’ the then Duke of Bedford made massive profits from 
the mid 19th Century copper boom. His royalties amounted 
to one thousand times the average income of a miner.

The 7th Duke of Bedford wanted to improve the standard of 
"’’ 'vistock's buildings. Using local green Hurdwick stone he 

alt a new Pannier Market and Town Hall and was 
responsible for the design and layout of Bedford Square.

Miner's corages known as Bedford Outages, were huilt on the 
instructions of the Duke of Tavistock, Morwcllham and 
(. mi (worthy to help relieve the overcrowded housing 
conditions of the mine workers. A  statue of the Duke - cast in 
metal from his own mines - srandr. 
in Bedford Square.

Drake

Tavistock's most famous citizen, Sir Francis Drake, is 
remembered by a bronze statue at the end of Plymouth Road. 
You can visic Drake’s home at Buckland Abbey, near 
Yelverton. This was bought hy Sir Francis with part of the 
fortune made from raids on Spanish treasure ships.

Tavistock and the surrounding area 
is full of variety. The 
countryside includes the 
Tamar, Tavy and Lyd valleys as ,̂ /  
well as the Dartmoor National 
Park. You can also visit 
Morwellhain Quay, a recreated ^
Victorian copper port, Drake's ^  
home at Buckland Abbey and 
Princetown, famous for 
its prison.

•-V

Events

R E G U L A R  M A R K E T S
in the covered Pannier Market.

T U ESD A Y S : Antiques, collectable? - 
and hand-crafted wares.

W ED N ESD A Y S : Victorian Fair.
Traders in period dress selling n 
variety of wares.

FR ID A YS: The tradtional charter Pannier Markci.

SA T U R D A Y S : Monthly Aladdin's Cave - nothing new sale - 
Victorian Fair. (Please check local press for dates).

T A V IS T O C K  G O O S E Y  F A IR : Second Wednesday in 
October. A n  all day event. A ll the main streets are closed and 
market stalls, funfairs and local craftsmen gather to celebrate 
this traditional event. The Goosey Fair originates from earlier 
days when when geese were brought ro market to he fattened 
for Christmas.

T A V IS T O C K  C A R N IV A L :  A  week of local activities, 
culminating in a carnival procession with floats and festivities 
on the 3rd Saturday in July.
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Morwellham 
QuayNR TAVISTOCK

-aspegj&jmimtsasn

WEST DEVON

This ch a rm in g  riverside  
village tucked  aw ay in 150  
acres o f  T a m a r  V alley  
woodland - a n  area o f  out­
standing n a tu ra l beauty...

The only place in 
the world where you r

Founded by m onks over one  
thousand years ago it grew  
to becom e the  'Greatest 
Copper P o rt in  Q u een  
Victoria's Empire'...

fam ily and friends can 
go deep underground

by train into a real 
ancient copper mine!

*Magnificent! Completely different 
and real. One o f Britain’s quality 

leading days out. Great value "

(0 1 8 2 2 )  8 3 3 8 0 8  fo r  
inform ation only. Prices 
a n d  fa c ilitie s  subject to 
change w ith o u t notice.

Researched a n d  restored  " 

fo r  tw enty f iv e  years by th e '» 

M o rw e llh a m  & T a m a r  - 
Valley Trust a n d  brought'

'  to life.

Morwellham
NR TAVISTOCK

Edge o f  Tamar Valley Reserve 
A complete - a n d  separate day out 
(separate admission).

1996 ♦  2 adult* w ith u p  to  2 children (5-16 y o n )  excep t 
Wildlife Reserve and purchases from  sh o p i/re su u ra n ts .



Daf’t  fb rjtf ifnr camtra - tktn* 0 pietmi 
wtunnr if* bok.

At Morwellham V iirithjust ONE entrance ticket you can
How mil tfOmr fortify and friends 
toa/t m a castum* fm*n tmt 
tQ60'm trarfrot*?

Ride our RIVERSIDE TRAM W AY and go down a  COPPER MINE, try on a period C OSTUME*. Ptay GAMES^wwr granny playvd, meet the baby FARM ANIMALS* and SHIRE HORSES and take a Duke's Drive CARRIAGE RIDE

learn about HUM AN POWER then explore an o ld  SAILING SHIP and crfggfascinating assay LABORATORY and BLACKSM ITHS and  COOPERS workshops where you'll meet the COSTUMED PEOPLE OF THE 1860's and

see their COTTAGES. There's a working HYDRO-ELECTRIC power station and  W ATERW HEELS. With VIDEO SHOWS and MUSEUMS, true STORY TELLING*. Join in the ACTION and FUN of a MINER'S HOLIDAY*.

- ; ''*?•-V ; I-’ ;
. —  rw  -r'. -
• ' , 1 < ' v ’

>, . ^  * ( i1̂ /  . * - . • * t

visit the NEW TAMAR 
L i i i  VALLEY . W ILDLIFE 
RESERVE due to open Easter 
■96.!' A tranquil day in 200 acres. 
Birdwatching hides. Trails. 
Magnificent Valley views. Rate 
habitats in .'an  Area of 
Outstanding Natural Beauty. 
S ep a ra te  adm ission . We 
regret no dogs allowed in the 
Wildlife Reserve.

Dogs at mtccm pm*idin§ they an kept o* a Itod
With mid-Victorian G IF T  S H O P S  a n d  fo o d  in the Pasty House* or S H IP  IN N  licensed restaurant\  Explore woodland T R A IL S  with abundant wildlife in this unique area o f O UTSTANDING N ATU R AL BEAU TY.

* These items are seasonal (not w inter) - see overleaf
Most facilities under cover

♦  Limited spaces available - book on the day on » first come firn served basis (so do come earW)



APPENDIX 4 

FLOW  DATA

(i) Flow D uration  C urve for the C anal (1990 - 1996)

(ii) H ydrolog D ata D uring the Sum m er 1996 Flow T r ia l 
Plus E xplanatory  Notes

(iii) D ifferent W eir H eight Options Showing Effect on 
C anal W ater Levels
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Output from HYDROLOG Data Management System V2 . 3 (C) 1991-94 Hydro-Logic Ltd 
SUMMARY REPORT Printed on 26/09/1996 at 17:26 hrs Page 1 of 1

N.R.A. South Western Region
Auth. Ref. SX47F019 Station Name Morwellham Canal
Loc. Desc. Tavistock Catchment Ref.
Report Type Daily Means For Yr. Grid Ref .
Parameter Flow Gauge Zero 0 . 0 0 0 MAOD
Units m 3  /s Catchment Area 0 . 0 0 0 Sq K m

Period 1996 Start of Day 0 9 ; 0 0 GMT

Day J a n F eb Mar Apr May J u n J u l Aug S e p Occ N o v  Dec D ay

1 1 . 4 5 6 1 . 2 2 7 1 . 2 6 0 0 . 9 7 7 1 . 2 1 6 0 . 7 0 0 0 . 3 1 8 0 . 2 3 0 1

2 1 . 4 0 8 1 . 2 8 8 1 . 2 2 3 0 .9 4 1 1 . 1 2 9 0 . 6 5 1 0 . 3 1 7 0 . 2 1 8 2

3 1 . 4 2 9 1 . 2 5 1 1 . 2 1 9 1 . 1 0 2 1 . 0 9 7 0 . 5 3 8 (5)0 . 3 1 6 0 . 2 1 5 0 . 1 3 2 3

4 1 . 4 6 0 1 . 1 4 5 1 . 3 7 6 1 . 1 0 0 0 .9 4 B 0 . 5 6 6 0 . 3 0 5 0 . 2 1 3 0 . 1 2 5 4

s 1 . 2 3 2 1 . 5 8 2 0 . 9 2 2 0 . 0 5 6 0 . 4 1 9 0 . 3 0 2 0 . 2 0 8 0 . 1 2 6 5

6 1 . 4 2 5 0 .9 2 4 0 . 8 8 2 0 . 3 9 4 0 . 3 0 0 , 0 . 2 0 5 0 . 1 3 0 6

7 1 . 3 7 8 0 . 9 8 7 0 . 8 3 5 0 . 3 6 8 0 . 2 9 2 0 . 1 1 4 0 . 1 3 3 7

8 1 . 5 7 7 0 . 9 0 9 0 . 7 6 7 0 . 3 5 0 0 . 2 9 9 0 . 1 2 6  ( 8 ) 0 . 1 3 8 8

9 1 . 5 0 7 0 . 9 5 0 0 . 6 6 8 0 . 3 S 0 0 . 3 0 1 0 . 1 5 1 0 . 1 3 4 9

10 1 . 6 1 0 0 . 9 4 2 0 . 3 5 3 ( 1 ) 0 . 3 5 0 0 . 3 0 2 0 . 1 7 S 0 . 1 2 7 10

11 1 . 8 2 4 0 . 6 2 7 0 . 3 5 4 0 . 3 5 2 0 . 3 0 1 0 . 1 5 4 0 . 1 2 6 11

12 1 . 5 6 8 1 . 2 2 6 1 . 1 1 4 0 . 3 5 3 0 . 3 4 4 0 . 3 0 3 0 . 1 3 6 0 . 1 2 7 12

13 1 . 4 3 2 1 . 1 6 1 1 . 1 5 3 0 . 3 6 2 0 . 3 4 2 0 . 3 0 6 0 . 1 1 5 0 . 1 3 1 13

14 1 . 3 8 5 0 . 9 5 3 0 . 9 0 1 0 . 3 6 0 0 . 3 2 1 0 . 3 0 B 0 . 1 1 9 0 . 1 3 3 14

15 1 . 4 5 9 0 . 8 5 8 0 . 7 8 7 0 . 3 5 3 0 . 3 2 3 0 . 3 0 3 0 . 1 5 0 0 . 1 3 5 IS

16 1 . 0 3 8 1 . 4 8 9 1 .0 5 4 1 .2 1 6 0 , 3 1 7 0 . 3 2 5 0 . 3 0 1 0 . 1 4 6  U 0 .1 4 2 16

17 1 . 3 9 4 1 . 6 0 5 0 . 9 3 3 0 . 5 1 2 0 . 3 0 5  ( 2 ' 01 327 0 . 2 9 3 0 . 1 4 2 0 . 1 1 8 17

IB 1 . 3 5 2 1 . 4 8 8 1 . 2 1 7 € . 7 7 0 0 . 3 0 5 0 . 3 1 4 0 . 2 8 6 0 . 1 4 1 0 . 0 0 0 18

19 0.  521 1 . 332 1 . 2 0 5 1 . 3 6 3 0 . 359 0 . 320 0 . 2 7 0 0 . 1 4 6 0 . 0 5 9 19

20 0 .B 2 3 1 .2B8 1 . 3 4 7 1 . 2 1 2 0 . 2 2 6 0 . 3 3 0 0 . 2 8 0 0 . 1 4 6 2 0

21 0 . 8 3 1 1 . 4 0 3 1 . 4 9 0 1 . 2 0 8 0 . 2 4 5 0 . 3 1 9 0 . 2 7 B 0 . 1 5 3 21

22 0 . 9 6 1 1 .534 1 . 5 2 5 1 . 3 5 6 0 . 3 1 2 0 . 3 2 2 0 . 2 7 1 22

23 0 .9 B 3 1 . 5 6 3 1 . 4 9 0 1 . 3 3 5 0 . 3 0 2 0 . 3 2 0 0 . 2 6 6 23

24 1 . 1 2 9 1 . 5 4 4 1 . 4 S 0 1 .3 0 4 1 . 3 9 4(3)0 . 3 2 1 0 . 2 5 1 24

25 1 . 1 7 4 1 . 4 9 1 1 . 4 7 2 1 .2 5 2 1 . 4 5 3 0 . 3 2 0 0 . 2 6 7 2S

26 1 . 2 4 9 1 . 3 9 2 1 . 4 7 6 1 .2 2 8 1 .S17 0 . 3 2 2 0 . 2 6 6 26

27 1 . 2 5 5 1 . 3 9 9 1 .4 4 2 1 .1 4 8 1 .464 0 . 3 2 4 0 . 2 6 5 27

2B 1 . 2 0 8 1 . 3 9 2 1 . 3 8 6 1 .1 7 3 1 . 3 8 7 0 . 3 1 1 (6)0 . 2 7 0 28

29 0 .  942 1 . 3 7 3 1 . 3 0 0 1 .0 7 2 1 . 3 4 1 0 . 3 1 8 0 . 2 7 3 29

30 1 . 0 9 6 I .  181 0 . 8 5 8 0 . 7 1 1 ( 4 ) 0 . 3 0 6 0 . 1 8 8 30.

31 1 .2 3 2 1 . 0 6 0 0 . 7 7 3 0 . 1 5 2  (7) 31

Mean 1 .1 4 7 1 . 4 3 4 1 . 2 7 5 1 . 0 4 5 0 . 740 0 . 3 7 2 0 . 2 8 2 0 . 1 6 2 0 . 1 1 9

Maximum 1 .4 6 0 1.B24 1 .5 8 2 1 .3 6 3 1 .5 1 7 0 . 7 0 0 0 . 3 1 8 0 . 2 3 0 0 .142

Day o f  Max. 4 11 5 19 26 1 1 1 16

Min 0 . 5 2 1 1 . 1 4 5 0 .85B 0 . 5 1 2 0 . 2 2 6 0 . 3 0 6 0 .  152 0 .1 1 4 0 . 0 0 0

Day o f  Min. 19 4 15 17 20 . 30 31 7 18

T o t a l  (TOO 1971 3594 2719 2709 1982 965 756 294 167

R u n o f f  (mm> N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A H/A  N/A

Above summary is for Daily Means of Flow

Notes to explain procedure of flow trial are given overleaf.
Provisional Data



Notes to go W ith:
O utput from HYDROLOG Data M anagem ent System

1) Gates at Abbey W eir put on manual to  pass approximately 0.350m7s. Overflow 
opened.

2) 20%  o f flow returned to the Tavy via the lock at Locks Cottage and the River 
Lumburn.

3) Gates at Abbey W eir opened. All four on automatic.

4) Two gates at Abbey W eir closed.

5) Flows at Abbey W eir below the Prescribed Flow. Lock gates put on manual and the 
overflows opened.

6) Lock gates at Abbey Weir on m anual. Flow returning to the Tavy via the River 
Lumburn.

7) Flow  reduced to approximately 0 .140m 3/s to put in sandbag weir at Crowndale 
Farm  but flow still too high and the installm ent was postponed. Flows increased up 
to 0 .250m ?/s.

8) Flows reduced to approximately 0.060m 3/s and the sandbag weir was successfully 
installed at Crowndale Farm. Flow increased back up to 0 .l40m ?/s.
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APPENDIX 5

W ater Quality Data Taken A fter the 1996 Flow T ria l



13/12 *96 16:13 FAX 01208 79054 N.R.A. W.QUALITY

SW3023A Release 7
MENSAR V2.0.5 ENVIRONMENT AGENCY NLS EXETER LABORATORY

Automatic Sample Analysis Report Production Date/Time Report Last Run : 19-NOV-96 0 3'; 2 7
Laboratory Ref. s E611859 Sampling Point : RFIi/12Date/Time Taken ; 12-NOV^96 10:20 Date/Time Received : 14—NOV*-96 07 s52
Pollution Incidents in Catchment I2c
Address : MORWELLHAM CANAL
Sampler's Comments :SJW

Det. Code Description Result

Page 2 o
20th Nov

*61 Ph r- 76 Temperature Degrees C (In.-Situ81 Oxygen Dissolved % Saturation82 Oxygen Dissolved (Calculated)5 Sod Atu.06 Cadmium Dissolved Ug/L *108 Cadmium Ug/L *111 Ammonia Expressed As Nitrogen *135 Suspended Solids 105c *213 Copper Dissolved *215 Copper *243 Zinc Dissolved *245 zinc*285 Aluminium Dissolved *326 Lead Dissolved ★328 Lead*373 Chromium Dissolved *375 Chromium 
*421 Iron*427 Nickel Dissolved *429 Nickel3169 Ph - in Situ Measurement *3170 Conductivity - In Situ Measure *3383 Dissolved Metals Prep*3387 To^al Metals Prep 4027 Ammonia In-Situ Palin Test

7 .4 5 pH
8 .5 C e l s iu s

95 % O
11-1 m g/1 O

1 .1 m g/1 O< 0 .1 u g /1  Cd.
0 .2 u g /1  Cd

< 0 .0 3 m g/1 N
3 - m g/1
0 .008 m g/1 Cu
0 .008 m g/1 Cu
0.019 m g/1 zn
0 .021 m g/1 Zn
0 .0 3 mg/1 A1

< 0.002 m g/1 Pb
0 .003 mg/1 Pb

< 0.001 m g/1 Cr
< 0.001 m g/1 Cr

0 .1 1 m g/1 F e
< 0.005 mg/1 Ni
< 0.005 mg/1 NiNO ResultNO Result

1 Misc
1 MiscNo Result

*' indicates that Laboratory Determination Method is NAMAS Ac credited.



13/12 '90 16:13 FAX 01208 79054 N . R . A .  W . U t i A L l i i

SW3023A Release 7
MENSAR V2.0.5 ENVIRONMENT AGENCY NLS EXETER LABORATORY

Automatic Sample Analysis Report: Production 
Date/Time Report: Last Run : 19-N0V-96 03:27

Page 3 oi20 th Nov

Laboratory Ref. : E611858 Date/Time Taken : 12-NOV-96 10:00
Pollution Incidents In Catchment 12c
Address : TAVISTOCK canal
Sampler's Comments :SJW

Sampling Point s RPL/12CDate/Time Received : 14-NOV-96 07:

Det. Code Description Result
*61 Ph76 Temperature Degrees C (Ixi-Situ81 Oxygen Dissolved % Saturation82 Oxygen Dissolved (Calculated)

5̂ Bod Atu
l06 Cadmium Dissolved Ug/L *108 Cadmium Ug/L*111 Ammonia Expressed As Nitrogen*135 Suspended Solids 105c*213 Copper Dissolved*215 Copper

*243 Zinc Dissolved*245 Zinc*285 Aluminium Dissolved *326 Lead Dissolved *328 Lead*373 Chromium Dissolved 
*375 Chromium *421 Iron*427 Nickel Dissolved *429 Nickel3169 Ph - In Situ Measurement3170 Conductivity — In_Situ Measure *3383 Dissolved Metals Prep*3387 Total Metals Prep 4027 Ammonia In-Situ Palin Test

7.6 pH t8.7 Celsius96 %. 011-2 mg/1 0
1.3 mg/1 O

< 0.1 ug/1 Cd< 0.1 ug/1 Cd< 0.03 mg/1 N
< 3 mg/10.003 mg/1 Cu0.33 mg/1 Cu. 0.019 mg/1 2n

0*31 mg/1 Zn0.03 mg/1 Al< 0.002 mg/1 Pb0.003 mg/1 Pb< 0 .001 mg/1 Cr< 0.001 mg/1 Cr
0.13 mg/1 Fe< 0.005 mg/1 Ni< 0.005 mg/1 NiNo ResultNo Result1 Misc
1 Misc

No Result

' *' Indicates that Laboratory Determination Method is NAMAS Accredited



13/12 '96 16:13 F M  01208 79054 N.R.A. t o . U O A L i i i

SW3023A Release 7
MENSAR V2.0.5 ENVIRONMENT AGENCY NLS EXETER LABORATORY

Automatic Sample Analysis Report Production Date/Time Report Last Run ; 2Q-NOV-*)6 03:29
Laboratory Ref. : E610219 Date/Time Taken : 08-NOV-96 11:40
Pollution incidents In Catchment 12c
Address : CANAL AT TAVISTOCK CAR PARK
Sampler's Comments :S WHITMARSH

Sampling Point : RFIj/12Date/Time Received : 09—NOV r 96 0 6 :3 5

Det. Code Description Result
*61 Ph76 Temperature Degrees C (In-Situ81 Oxygen Dissolved % Saturation82 Oxygen Dissolved (Calculated)
'5 Bod Atu.06 Cadmlurn Dissolved Ug/L *108 Cadmium Ug/L■*111 Ammonia Expressed As Nitrogen*135 Suspended Solids 105c*158 Hardness Total (Calculated)*213 Copper Dissolved*215 Copper*237 Magnesium*241 Calcium*243 Zinc Dissolved*245 Zinc*419 Iron Dissolved *421 Iron3169 Ph - In Situ Measurement3170 Conductivity - In Situ Measure *3383 Dissolved Metals Prep*3387 Total Metals Prep 4027 Ammonia In-Situ Palin Test 7354 Arsenic Dissolved Ppb 7356 Arsenic Total Ppb

7,4 pH9 Celsius99 % O11.4 mg/1 01.3 mg/1 00.2 ug/1 Cd< 0,1 ug/1 Cd.< 0.03 - mg/1 N< 3 mg/122.8 mg/1 CaC030.003 mg/1 Cu0.004 mg/1 Cu1.9 mg/1 Mg6 mg/1 Ca0.018 mg/1 Zn0.018 mg/1 Zn0.08 mg/1 Fe0.19 mg/1 Fe
NO Result
NO Result1 Misc1 MiscNo Result Not Possible Not Possible

Page 5 of 1621st Nov 1996

'*' Indicates that Laboratory Determination Method is NAMAS Accredited.

/



13/12 96 16:13 FAI 01208 79054 N.H. A. ft . UbALil i. i

SW3023A Release 7
MENSAR V2.0.5 .-.ENVIRONMENT AGENCY NLS EXETER LABORATORY

Automatic Sample Analysis Report Production Date/Time Report Last Run s 20-NQV-96 03:29
Laboratory Ref. : E610218 Date/Time Taken : 08-NOV-96 11:15
Pollution Incidents In Catchment 12c

Address : CANAL AT MORWELLHAM
Sampler's Comments :S WHITMARSH

Sampling Point : RPL/12Date/Time Received : Q9-NOV

i

Page 16 of 1621st Nov I9|a

r-96 06:35

Det. Code Description Result
*61 Ph76 Temperature Degrees C (In-Situ81 Oxygen Dissolved % Saturation82 Oxygen Dissolved (Calculated)'5 Bod Atu.06 Cadmium Dissolved Ug/L *108 Cadmium ug/L*111 Ammonia Expressed As Nitrogen
*135 Suspended Solids 105c*158 Hardness Total (Calculated)*213 Copper Dissolved *215 Copper *237 Magnesium *241 Calcium *243 Zinc Dissolved *245 Zinc*419 Iron Dissolved 
+421 Iron3169 Ph - In Situ Measurement3170 Conductivity - in Situ Measure *3383 Dissolved Metals Prep*3307 Total Metals Prep 4027 Ammonia In-Situ Palin Test 
7354 Arsenic Dissolved Ppb 7356 Arsenic Total Ppb

7,35 pH9 Celsius98 % O11.3 mg/1 01-4 rag/1 00.2 ug/1 Cd0.1 ug/1 Cd0.03 mg/1 N
4.8 mg/129.4 mg/1 CaC03
0.007 mg/1 Cu0.01 mg/1 Cu2.3 mg/1 Mg8 mg/1 Ca0-017 mg/1 Zn0.021 mg/l Zn
0.1 mg/1 Fe
0*2 mg/l Fe*sult

asult1 Misc
1 Misc

No Result Not Possible Not Possible

**' Indicates that Laboratory Determination Method is NAMAS Accredited.



FIGURES

A - Existing Environm ent 

A1 - Landscape Designations
A2 - B oundaries of the M orwellham  and T am ar Valley T ru st 
A3 - Planning Designations

B - Proposals

B1 - Location of Proposed S tructures 
B2 - Detail of C hannel W orks
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