



































































































































































































































3.4.8

(i) The Martin Brook inflow alone, without the increased abstraction
licence from the Salwarpe, is insufficient to meet even half the
resource shortfall (0.75 MI/d out of 2.19 Ml/d).

(ii) With the increased abstraction alone, the shortfall is so small (0.25
M1/d) that inaccuracies in the estimation of balance parameters may
account for some or even all of this, and there may, in fact, be no
need for further resources.

(iii) The diversion of Martin Brook into the canal would constitute an
abstraction from the River Salwarpe; this would be permanent and
would have to be negotiated with the NRA. The daily maximum of
6.82 MI/d on the current, but not in force, DCT licence was
originally developed for two proposed abstraction points on the
Salwarpe very close to the Martin Brook confluence. In view of
this, and the associated presence of the Ladywood Sewage
Treatment Works effluent discharge only a few hundred metres
upstream, it is considered that an increase in the maximum licensed
daily abstraction would be unlikely to be granted. In effect,
therefore, it is doubtful that permission for this diversion would be
given unless the quantity abstracted upstream at Vines Park were
reduced by a corresponding amount. This would serve no useful
resource purpose and would, in fact, increase restoration costs.

Resources from Boundary Brook

Boundary Brook begins as part of the sewerage system draining the Witton
and Chawson districts of Droitwich before passing through a rural catchment
to flow into the River Salwarpe at the ring-road crossing near Chawson Farm.
The option of diverting the Brook into the Barge Canal to provide additional
resources has been briefly considered at the request of Wychavon District
Council.

The 1 in 10 year minimum summer flow in the Boundary Brook is 1.94 Ml/d.
Although no balance has been produced for this option, it is clear that the
Brook could supply nearly 30% of the total Barge Canal shortfall. However,
as with Martin Brook, the diversion of Boundary Brook would constitute an
abstraction from the Salwarpe which would have to be licensed by the NRA.
The same argument exists that the NRA would be unlikely to increase the
daily maximum licensed figure issued to DCT above 6.82 MI/d and therefore,
if 1.94 MIl/d were abstracted via the Boundary Brook, the maximum
abstraction at Vines Park would need to be reduced by the same amount.
There would be no net benefit to the resources of the canal therefore, and the
cost of the restoration would be greater than if the diversion did not take
place.
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3.4.12

which could be released at an average rate of 0.24 Ml/d. Although this would
increase low flows in the Salwarpe, abstraction for the Barge Canal would still
be limited by the maximum licensed quantity and so the additional surplus
would have no direct benefit to the resources of the canal. The higher low
flows, however, would increase the reliability of the abstraction supply, but
only by a small amount (from 90% to 91%). The usefulness of the scheme
for resource purposes is therefore limited.

Summary

The water balance modelling exercise clearly shows the shortfall in water
resources for the restored Junction and Barge Canals operating under the
design conditions of 90% reliability (ie 1 in 10 year (summer) minimum
inflows and peak demand).

Abstraction from the Worcester & Birmingham Canal with subsequent back-
pumping of the same quantity from the River Salwarpe at its confluence with
the Junction Canal, will meet the shortfall in the Junction Canal.

In spite of the NRA Minimum Prescribed Flow requirements on the River
Salwarpe, sufficient surplus water exists in the river to meet the shortfall in
the Barge Canal. However, the authorised annual abstraction quantity on the
original licence held by DCT (not yet in force) limits the available supply to
the Barge Canal to such a level that a resource shortfall still exists. Increase
of this annual maximum to an amount that allows abstraction of the original
daily maximum for the entire 30 week ’summer’ (ie the design period) would
eradicate 90% of this shortfall.

The remainder of the shortfall can be met by a number of options such as the
diversion of Martin Brook into the canal or the back-pumping of canal water
in the Hawford area. However, it is considered that the calculated shortfall
may well be the result of over-estimation of the outflow parameters in the
balance (in particular seepage/leakage). Variation of the abstraction licence
alone may therefore guarantee sufficient resources to meet the peak demands
for an average 9 out of every 10 years.

In any event, it is considered that the new application for an abstraction
licence should, in the first instance, request the full 7.06 Ml/d for the 30
weeks (1482.6 Ml/a). Following investigation by the NRA, this may be
authorised or may not. If it is not and the quantity remains at 6.82 Ml/d, but
with an annual quantity of 1432.2 M, then it is still recommended that the
Martin Brook or back-pumping option are not implemented unless and until
a shortfall in resources is seen to still be occurring following restoration.
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3.53

354

3535

mg/1, also less than twice its present level. It is proposed that mixing is
achieved by diffusers on the back-pump outfall or a similar arrangement. If,
as is expected, the W&B Canal is used more frequently than the Junction
Canal, final conductivities and chloride concentrations in the mixed water can
be expected to be even lower than above, with consequently even less impact.

In summary, therefore, it is considered that the final chloride concentrations
and salinity levels will be so low, and so close to present levels in the W&B
Canal, that there will be no detrimental environmental impacts from the
implementation of back-pumping proposals.

The River Salwarpe through Droitwich

The measurement and analysis results for samples 13 and 19, taken from the
Salwarpe at the Rugby Club and from the Barge Canal respectively, reveal
conductivities, chloride and sodium concentrations lower in the Salwarpe than
in the canal. This is due to diluted, flowing, water in the Salwarpe, compared
to non-flowing water in the canal receiving significant brine discharge from
artesian groundwater. Other facets of the chemistry including metal
concentrations are similar and it can be concluded that the abstraction of water
from the Salwarpe to feed the Canal will have a positive effect on the quality
of the canal, rather than a negative one.

The 19th Century Brine Pit

This brine pit is located near to the medieval Upwich Pit but is obviously
more recent. It is known to overflow and discharge to the Barge Canal at
certain times, particularly after periods of heavy rainfall. The analysis results
from this sample provide an indication of the chemistry of the artesian
groundwater in the area and of the contamination that the canal receives at
certain times.

All anions and cations tested for are present in high concentrations, but
particularly sodium and chloride, as would be expected from the saline nature
of the pit. A chloride concentration of nearly 40000 mg/l was recorded.
Significantly, most metal concentrations were also much higher than in the
canal itself or in the river, although aluminium, chromium, nickel and lead
were found to be the only ones exceeding Water Supply (Water Quality)
Regulations 1989.

The Barge Canal at the old Gas Works

This sample was analyzed for Total Phenols, Total PAH and the specific
carcinogenic PAH Benzo 3,4 Pyrene as well as the standard suite of anions,
cations and metals. No contamination from the Gas Works was found in the
sample - most determinants were within Water Supply (Water Quality)
Regulations 1989 and, as such, constitute a good quality water in chemical
terms.
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COST AND BENEFIT ANALYSIS

Existing tourism activity in the area

Introduction

Droitwich Spa is located in rural Worcestershire and is the main town to be

found on the canal length. Tourism is an important industry to this historic
town which is most famous for its Brine Baths.

Within the area there are several tourist attractions. Most of the attractions
in Droitwich attract only a relatively small number of tourists except the Brine
Baths complex which attracted an estimated 70,000 visitors in 1992 (see Table
4.1).

Table 4.1 Visitor attractions 1992
Attraction Visitors
Droitwich Spa Brine Bath Complex 70,000
Droitwich Spa Heritage Centre 26,629
Hanbty Holt, near Droitwich 22,750
Source: Survey of Visitor Attractions

Other attractions in Droitwich include the Church of the Sacred Heart, St
Peter’s Church, Lido Park andé‘imvéry Ring Craft Centre.

The Droitwich Canals cannot be considered in isolation and it is necessary to
gain an appreciation of its place within tourism in the Heart of England and
in Hereford and Worcester in general.

Table 4.2 shows that the main activities undertaken by UK tourists on holiday
in the Heart of England in 1992 are swimming, hiking/rambling, visiting
heritage sites and visiting museums.

The Heart of England Tourist Board (HETB) figures show that in 1992 there
were about 8.67 million visits to the area with approximately 85% of these
trips made by UK residents. These visitors spent a total of £590 million with
a further £298 million being spent by overseas holiday makers as shown in
Table 4.3.
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4.1.2

4.1.3

The level of expenditure per trip in the Heart of England is approximately
£102. In the Hereford and Worcester area there was a total of 1.44 million
visits made in 1992. These visitors spent a total of £110 million in that same’
period. The level of expenditure per trip in Hereford and Worcester is
therefore approximately £76.

Table 4.4 below shows the main purpose of visits made to the Heart of
England in 1992. "Pure" holiday makers represent the biggest market in both
UK and overseas residents.

Table 4.4 Purposes of visit
UK residents Overseas residents
trips (%) trips (%)
Holiday 51 39
VFR 28 27
Business 16 26
Other 5 7
Total 100 100
Source: Heart of England Regional Tourism Facts
Day trip visits

In addition to the visitor traffic it is also useful to know the scale of the
leisure day trip visits within the area. In 1992 there were about 98 million
day trips made. These day trip visitors spent about £883 million.

Accommodation

Table 4.5 below shows that the majority of UK residents visit the Heart of
England and stay at the home of friends or relations.
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Top 20 attractions in the Heart of England in 1992

Attraction

Alton Towers, Staffordshire
Drayton Manor Park, Staffordshire
Warwick Castle, Warwickshire

Shakespeare’s Birthplace, Stratford
on Avon

Cadbury World, Bournville

Anne Hathaway’s Cottage, Stratford
on Avon

Walsall Arboretum Illuminations

Ironbridge Gorge Museum, Dudiéy )

Black County Museum, Dudley
Shugborough Estate

Slimbridge Wildfowl Trust

Severn Valley Railway, Shropshire
Sandwell Farm Park

Amerton Working Farm,
Staffordshire

Dudiey Zoo and Castle

Westonbirt Arboretum,
Gloucestershire

Birmingham Botanic Gardens
Bourton-on-the-Water Model Village
Weston Park, Shropshire

Hidcote Manor Garden,
Gloucestershire
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950,000*
690,000
577,704

416,000
338,726

316,365
311,400
264,197
243,799
202,978
194,566
178,000
165,000

160,000%*
160,000*

154,902
140,000*
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4.2.2

British Waterways estimated typical annual powered boat movements (hire
boats, private boating and trip boats) on the Worcester and Birmingham Canal
at the junction with the Droitwich Canal at about 4,000-5,000. For the River
Severn, at the junction with the Droitwich Canal annual powered boat
movements are about 7,000-8,000. This is based on lock-keeper records at
Bevere and Holt locks).

Hire boats

One survey undertaken by British Waterways in 1989 estimated that the
numbers of adults taking a hire boat holiday on a canal in Britain was
250,000. However, in a separate British Waterways survey the number of
people in 1990 was estimated at 174,000.

There are currently a number of hire boat operators on the Worcester and
Birmingham Canal, for example:

* Brookline (Dunhampstead)
* Viking Afloat(Worcester)
* Black Prince Holidays (Stoke Prior)

Using the Boat Traffic Model, British Waterways estimate the typical annual
hire boat movements on the Worcester and Birmingham Canal at the junction
with the Droitwich Canal at about 2,000.

For the River Severn at the junction with the Droitwich Canal this figure is
estimated to be about 1,500 (based on lockkeeper records at Bevere and Holt
locks).

Table 4.9 Canal visitor numbers

Visitors (millions)

Market sector

1984 1986 1989
Holiday hire boating 0.17 0.14 0.25
Private powered boating e 0.40 0.47
Trip/restaurant boats
Canoeing/other unpowered boats 0.36 0.40 0.22
Fishing 0.77 0.77 0.2
Other informal visits 5.14 4.83 5.82

Source: British Waterways
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4.2.7

4.3

4.3.1

Informal visitors usage

Informal recreational usage of the Canal system is by far the most important
in terms of numbers. Many towpath surveys have been initiated and indicate
that many people are our for a pleasant walk, walking the dog, cycling or
jogging. In urban areas local yse is high whilst in rural areas there are more
tourists. (British Waterways estimate that around 130 million visits are made
to British Waterway towpaths each year.)

British Waterways estimate that there are about 33,500 visits per km per year
on the Worcester and Birmingham Canal at the junction with the Droitwich
Canal. For the River Severn at the junction with the Droitwich Canal (on the
6 km stretch of river between Bereve and Holt the figure was estimated at
286,000 in 1989.

Estimation of boat use
Introduction

The British Waterways’ Research Division has constructed a computer model
to estimate boat numbers on their canals. We asked them to use the model
to generate forecasts for the Droitwich Canals.

The British Waterways’ report is included as Appendix . The following is
a brief summary of the results.

Two model runs have been used.

(i) Year O ie the first year of opening

(i) Year 5

The latter can be regarded as a typical year for the purposes of our economic
analysis. Under the first scenario the canal is assumed to be used by visiting
boats only but by Year 5 there are other boats based (permanently) on it.

The boat number estimates for the two scenarios are summarised in Table
4.10.
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4.3.3

434

Viking Afloat

The company sell narrow boat holidays and are located on the Worcester and
Birmingham Canal at Worcester. Viking Afloat believe they would benefit
from the restoration of the Droitwich Canals because once completed the canal
will create a small ring with the Worcester and Birmingham Canal and the
River Severn. This ring would be suitable for a three or four day short break
which is very much in demand at the moment. Most other canal rings are
much larger in size and not particularly suited to short breaks. Viking Afloat
believe that many people look for a ring so that they do not need to retrace
their steps.

The company operate six boats for short breaks which are currently not used
to their full capacity because Viking Afloat are not able to offer a suitable
short break trip. Overall, Viking Afloat believe the restoration of the canal
will help increase the number of short breaks they sell which would result in
using their short break boats more and possibly also increase the number of
boats they operate.

Black Prince Holidays

Black Prince Holidays are also a narrow boat holiday operator who are located
at Stoke Prior on the Worcester and Birmingham Canal. = The company
believe that once completed the Droitwich Canal would provide a ring suitable
for short break holidays (with the Worcester and Birmingham Canal and the
River Severn). Black Prince stated that they would feature this in their
holiday brochure.

However, the company believe that although there is currently a good demand
for short breaks the restoration of the canal would not expand the market but
instead redistribute it. Black Prince Holidays do not think that they will
benefit from increased revenue although they may gain better utilisation of
existing boats.

Brook-Line

Brook-Line are based just south of Droitwich on the Worcester and
Birmingham Canal and also offer narrow boat holidays. They have
approximately 12 boats in their fleet. They also believe that the canal would
make a good short break holiday and could result in better utilisation of their
existing short break boats (four). This could possibly increase Brook-Line’s
revenue by about £5,000 per year.

Brook-Line do not believe that a large amount of boats would use the canal

when completed. There may be an initial rush of people to try it out but
after that they believe that the boat traffic on the canal would ease off.
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4.3.7

4.3.8

439

4.4

Saraband also believe that boat facilities at Hawford Mill need to be developed
to cater for visiting boats and that the King George playing fields in Droitwich
provide an excellent opportunity to hold some kind of annual event based
around the canal. Finally, the company stated that if the canal were to be
privately owned, people would therefore need to pay a separate licence fee
which would have a negative effect on the number of people using the canal.

George Judge Ltd

George Judge Ltd operate a boat yard and chandlers as well as a caravan and
camp site. The company is located at Hawford Mill, beside the Droitwich
Canal/River Salwarpe. They believe there would be no benefits to any part
of the business once the canal has been restored. They also stated that they
would strongly object to any kind of further development at Hawford Mill.

Eagle and Sun

The Eagle and Sun pub is located at Hanbury at the junction of the Worcester
and Birmingham Canal and the Droitwich Junction Canal. At present the pub
does not attract much business from the boats on the Worcester and
Birmingham Canal. However, once the canal is restored this would
encourage more people to the area and hopefully increase their revenue during
the summer months. If a marina is developed nearby, the Eagle and Sun
believe this will create a good spin-off for the pub.

The Railway Pub

The Railway Pub is located in the Vines Park area beside the canal and the
owner believes it is in an ideal position to benefit from the restoration of the
canal. The pub is currently preparing a planning application to develop a
roof garden. They strongly believe there is an excellent opportunity in this
area for a marina and some kind of housing development.

Economic benefits

Economic benefits can be assessed in various ways, eg:
*  expenditure
* income
* employment.

The study brief requires us to:

* assess the new local tourist expenditures which wold accrue to the
region from a commercially orientated exploitation of the restored
Canals, consider activities associated directly with the Canals and also
the impact of canal restoration upon the level of general tourism in the
area.
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4.5

4.5.1

Similarly, there are assumed to be 23 local hire boats, each operating for an
average of 150 days per year.  Average passengers per boat have been
calculated at 4.1 and average spending per person per day at £9.88, giving
total annual expenditure of £544,991, equivalent to £23,695 per boat.

For the local private boats, the key assumptions are 93 boats, 30 days cruising
per year per boat, average occupancy of 3.5, average cruising spend £3.20.
The total expenditure for this category is £223,757.

Finally, British Waterways estimate that local day boats will generate a further
£36,100 per year, giving the grand total of £1,585,634 shown in the table.

A prerequisite of this is obviously that businesses set up in the area to provide
the boats and support facilities.  British Waterways believe that this will
happen over a five year period, based on their experience elsewhere. These
businesses could either be new starts at the provision of local facilities by
businesses already established elsewhere.

Our research for this study identified interest in such development
opportunities although not necessarily on the scale envisaged by British
Waterways. These opportunities are discussed below.

Development opportunities
Introduction

It is widely expected that the reopening of the Canals would boost tourism in
the area. The British Waterways figures indicated the level of additional
expenditure which might be generated.

That will only happen, however, if the relevant spending opportunities are
created in Droitwich and along the canals. This section discusses the main
opportunities.

We have walked the length of the canals. From the economic development
perspective, we believe that the most likely locations for new economic
activity are:

* in Droitwich itself
* and at the junctions with the Worcester-Birmingham Canal and
the River Severn.

Within Droitwich the two prime locations are obviously

Vines Park and
Impney Farm.

There are existing activities at or near the two junctions, namely

- Hanbury Wharf and
- Hawford Mill.
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4.5.7

4.6

4.6.1

4.6.2

4.6.3

4.6.4

Development Strategy

The key objective, in our opinion, should be to maximize the developments
as close as possible to the centre of Droitwich. This would encourage visiting
boats and other visitors to spend time and money in the town.

It is essential therefore that there are sites available for moorings and related
facilities. The obvious locations are in the Vines Park/Netherwich area.

We would also encourage further development at the two junctions with the
River Severn and the Worcester - Birmingham Canal.

Private sector investment elsewhere along the Canals should not be
discouraged, but there are very few locations at which that is likely to happen
on any significant scale. Impney Farm appears to be the likeliest.

The British Waterways traffic forecasts assume that there will be two "trip"
boats operating on the Droitwich Canals, plus other local hire boats. These
would be operated by either the public sector or the private sector. The latter
may need assistance to do so but our survey of local businesses identified real

interest.
Other benefits
Introduction

This section examines other potential benefits arising from the restoration of
the canal.

Education

In addition to the benefits previously mentioned the restored canal would
provide a number of educational benefits to schools in the area. The canal
could be used for classroom projects and possibly even part of the teaching
curriculum. Excursions aboard trip boats operating on the canals are now
also used by school parties.

Drainage

The canal will also provide an alternative drainage system for the area of
Droitwich. We understand that the town of Droitwich used to flood
relatively badly and that the incorporation of the Droitwich Canal into the
drainage system would help prevent any such incident in the future.

A study carried out in 1988 estimated that if British Waterways could charge
for its land drainage services it could receive an annual income of over £20
million. This figure was based on estimates of the costs to land owners, local
authorities in the UK etc of providing alternative drainage.

Nature conservation
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The capital costs are taken from elsewhere in this report. We have assumed
that the total cost of £5,162,810 is incurred in the year before the canals
reopen (Year O in the table). This assumption can easily be modified.

We have estimated the annual operating costs as £115,000. This is shown as
a constraint figure for each year of the analysis.

In accordance with the brief, we have defined the benefits as the expenditure
by visitors. This is shown in the fourth column of the table. We have used
the British Waterways forecasts of expenditure, as discussed.

British Waterways produced two sets of forecasts for use - for Year O and
Year 5. The Year O figure is actually Year 1 in Table 4.12 and Year 5 - Year
6. We have assumed the same rate of increase in spending over the first five
years of the canals’ operation, with a constant expenditure figure of
£1,585,634 for each year from Year 6 onwards.

The net present value (NPV) calculations are shown in the final, right-hand
column of the table. The total figure is

+ £6,953,652

In other words, the reopening of the canals would generate net visitor
expenditure (in constant values) of about £7 million over the 25 year lifetime
of the project. It is therefore a "worthwhile project” and the investment is
justified in terms of the economic benefits which would be created.

As discussed earlier, there are other measures of economic benefit, such as
employment creation and income creation. These have not been considered
in detail in this report.

The expenditure shown in Table 4.12 is gross expenditure. It does not
represent the net benefits to the local economy. If visitors spend money in
local shops, the shopkeepers have to purchase the goods involved from
elsewhere, plus other expenditure on heat and light, rents etc. A better
measure is therefore net expenditure or "value added’ in the economists’

jargon.

The precise calculation of value added would require detailed survey work,
which is outside the scope of this study. The UK average, however, is about
40% of gross domestic product and we have applied that average to the gross
expenditure in Taple 4.12 This reduces substantially the benefits and the NPV
in Table 4.13. is £1~,052,731.

However, other benefits need to be taken into account. In particular, there
will be multiplier effects - ie indirect and induced benefits - in the local
economy. These are also very difficult to calculate precisely but from various
other economic impact studies we believe that the value of the local multiplier
will probably be around 1.4.
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Table 5.1 : Ecological Data Obtained or Requested from Conservation Bodies

ORGANISATION
English Nature

DATA

Worcestershire Nature Conservation Trust

Royal Society for the Preservation of
Birds

British Trust for Ornithology

Biological Records Centre

National Rivers Authority

Countryside Commission
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Information on the Denotified
SSSI at Salwarpe Valley, and the
Great Pool SSSI

Special Wildlife Site Designations
1982 River Survey Data for the
River Salwarpe from the Severn to
Chateau Impney

Worcestershire Badger Society
Sett Information

Brief Survey Results from Body
Brook Marsh

Telephone Notes Only

Waterways Bird Survey for the
Canal from SO 888630 to 860600
for the years 1987 to 1990.

Invertebrate Site Register Data
Mammal Data

Amphibian and Reptile Data
Botanical and BSBI Data
Ornithological Data if held

River Vegetation Survey Data for
the Salwarpe to Chateau Impney
Invertebrate Data

Fisheries Data

They hold no specific data but are
interested in the landscape matters



5.2.2

surveys should be considered to provide targeted information for specific
sections.

Existing Conditions
a) Junction Canal

The WNCT have identified only three sites as Special Wildlife Sites (SWS)
along the route of the Junction Canal and there are no Sites of Special
Scientific Interest (SSSIs). The SWS sites include the Droitwich Canal (Site
Ref S086/22), the River Salwarpe (Site Ref SO86/23) and the Body Brook
Marsh (Site Ref SO96/03), with the former two generally including the canal
and river along the Barge Canal as of primary interest over that which is
along the Junction Canal. The Worcester and Birmingham Canal is also
designated as a SWS (Site Ref S096/19). The SWS sites are illustrated in
Figure 5.1.

General Conditions

The general ecological quality of the existing Junction canal and its
immediately surrounding habitat is only of Wider Countryside Value, which
is not of sufficient quality to merit designation as a SWS or higher
classification. Generally along the Junction Canal there are areas with greater
potential for habitat enhancement but it consists mainly of areas either
managed as town parkland or overgrown but without particular ecological
interest. These latter sites could naturally develop some conservation value,
particularly as habitat for birds using the canal corridor, but this progression
to greater interest could be encouraged by appropriate management options
included in the restoration programme. These are discussed below.

Specific Sites

The Droitwich Canal is itself identified by the WNCT as a SWS (Site Ref
S086/22). The WNCT note that the canal is renowned for salt loving plants
(see discussion on the Salwarpe Valley below) which live it in and along its
banks. The main locations for these species are downstream of the area of
Vines Park and therefore are in practice dependent on the brine that flows into
the river to maintain these halophytes (see discussion on the water quality
issues below). The canal also currently contains large stretches of good reed
beds (Phragmites communis) which are used by Reed and Sedge Warblers and
other birds. The canal is also noted as coordinating well with other
countryside features such as hedges and wooded banks and therefore providing
a good range of habitats. The WNCT consider that some of the interest is
related to the current low level of boat traffic and that when this increases it
is likely that the aquatic life will decline. While this is certainly true for
much of the canal itself there are adjacent habitats and methods of establishing
reed beds and other habitat in the canal that would maintain at least some of
the interest.
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General Conditions

The general conditions along the Barge Canal are similar to those along the
Junction Canal (see above). However the area along the Salwarpe River,
particularly in the SWS and below have previously carried a more varied flora
and the potential exists for this to be at least partially reestablished with the
returning of the brine flow to the canal and the river. The Droitwich Canals,
particularly the Barge Canal, have had associated with them important habitats
and sites for plants and birds in particular, though badgers are also noted as
having setts near the site.

Specific Sites

The Salwarpe Valley SWS (Ref SO86/20) is the same site as a former SSSI,
which was notified for its range of halophytes resulting from the salinity in the
river. The site has not maintained its interest due to lower brine flows and
pressure on the site from use.

The prime area of interest now is this site in the Salwarpe Valley. It is
reduced in size to 5 ha, and is the remains of a formerly extensive area of
flood plain meadow and associated habitats. The site still supports an unusual
wetland flora for an inland site, with salt loving species (halophytes) and
invertebrates and bird species associated with these. The plant species
formerly and presently recorded indicate the particular salt loving status of the
community and therefore the ecosystem. The species are as follows (from
Day 1989):

Still present

Glaux maritima Sea milkwort No
Juncus gerardii Saltmarsh rush Yes
Spartina x townsendii Townsend’s Cordgrass No
Spergularia marina Lesser Sand spurrey Yes
Atriplex glabriscula Babington’s Orache No
Puccinellia distans Reflexed Salt Marsh Grass Yes
P maritima Common saltmarsh grass No
Lepidium latifolium Dittander Yes
Scirpus maritimus Sea clubrush No
Samolus valerandi Brookweed No
Apium graveolens Wild Celery Yes
Schoeplectus tabermontani Glaucous Bulrush Yes
Carex distans Distant Sedge: No
Hordeum marinum Sea Barley No
Zannichellia palustris Horned pondweed Yes

This site and a surrounding larger area was earlier a Site of Special Scientific
Interest (SSSI), notified in 1951 for marsh grasslands, canal reedbeds, the
plant species (as above) and birds. There are survey data from 1977, 1978,
1982 and 1983 for this part of the canal. However the SSSI was denotified in
1986 due to the loss of the habitat and the species above, which Day (1989)
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regarded as not acceptable even if it was not officially a significant impact.
The restoration of the canal can and should, however, include provision for
the preservation and enhancement of these features and therefore the resulting
loss will be less and can be regarded as not significant. The aspects of habitat
enhancement and preservation of useful ecological features to include to
ensure this are discussed below. However, they would primarily be addressed
at the design stage on two levels. These are general guidance briefs on good
practice to preserve and enhance these features and specific guidance when
detailed information exists to indicate the value of a particular area.

The Body Brook Marsh Special Wildlife Site is, however, of greater interest
along the Junction Canal and consideration has been given to mitigate the
potential impact of routing the canal through it. The original option was to
use the entire area for the canal with the resulting loss of much of the site,
and this was considered to be an unacceptable or significant negative impact
on the ecology. Therefore an option was considered that will avoid most of
the site and will not interfere with the wetland nature of the rest of the site,
though some may become a moorings or marina. Therefore rerouting is part
of the mitigation proposed and backing water further up the Body Brook is
also recommended to be part of habitat creation to offset the loss of part of
the existing area. The details of this would need to be decided as part of the
detailed design of the embankments of the canal in this area. However, these
measures are proposed as suitable mitigation for the only likely significant
effect of the canal restoration on the ecology.

It is unlikely with the above mitigation and active enhancement measures in
place that there will be a significant loss of habitat or species. Aspects
regarding impacts from the use of the canal are discussed below, with habitat
enhancement.

b) Barge Canal

The restoration of the Barge Canal is unlikely to have any significant
detrimental effects on the ecology. However, the loss of the reed beds that
have developed in the canal should be offset in part through the creation of
alternative sites and the use of appropriate design guidelines to allow reeds to
remain in as much of the canal, along one side, as possible. There are a
number of beneficial aspects that should be included in the restoration of this
stretch of the canal, including the use of the water with brine to encourage the
preservation and or return of some of the halophytes that occur or occurred
along this part of the canal. Particular attention will need to be given to the
maintenance or restoration of the ecological interests at the junction with the
Severn, as the reed beds at that end of the canal are still well established.

The general aspects which may occur along the canal are as those discussed
for the Junction Canal above.

The potential impacts on the ecology of the Salwarpe Valley SWS are not
considered to be significant if the above general measures are incorporated.
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5.3

531

532

Water Quality
Water Quality Analysis

An assessment of existing water quality and the effects of restoration are
addressed in section 3.5.

Ecological Considerations

The effects of water quality on the ecological interests of the Canal and the
River Salwarpe from the restoration relate primarily to the salinity of the
water. There are also the general aspects of water quality related to nutrient
accumulation and the lower net flows that can exist in the summer, when
traffic is highest.

Many of the plants and animals that exist on these waterways can tolerate the
variation in salinity that occurs and will occur as they are presently there and
the salinity is from a natural source. The decline of the salinity has
conversely led to the decline of botanical interest over the last few years.
Therefore there is reason to believe that a return to higher salinities in the
canal will encourage the return of at least some of these plants. The main
concerns relate to the ability of plants to withstand the higher water potential
stress that higher salinity will produce. For most crops and many plants
protein and DNA synthesis are inhibited at <-0.5 MPa, and a common
wilting point is -1.5 MPa (Long, SP and Mason CF 1983, Saltmarsh Ecology,
Blackie) (seawater has a water potential of about -2.0MPa (c 10 bars, 32-
38ppt). Therefore there are areas downstream of the brine sources that will
have too high a water potential for any plants and only with some dilution will
the salt tolerant plants thrive in the absence of competition from freshwater
plants that could not tolerate the salinity. For non-halophytes the osmotic
effects of salinity from an external concentration of only 0.05 MPA (one-tenth
seawater) are serious (Ranwell, DS 1972, Ecology of Salt Marshes and Sand
Dunes, Chapman Hall. The effects of this stress are:

depressed growth
transpiration depressed
reduced water availability

Most freshwater plants are very susceptible to increasing salinity and so
penetrate only a short way into brackish water. The following species have
the following limits:

Hippuris vulgaris 5
Butomus umbellatus 4
Elodea candensis 3
Lenna sp 3
Nuphar Iutea 3
Sagittaria sagittifolia 3



54.2

5.4.3

5.5

Since April 1st 1992, when the Duty of Care provisions of the Environmental
Protection Act 1990 Section 34 took effect, each waste producer has been
directly responsible for the safe handling and lawful disposal of controlled
wastes. As the producer of the excavated material the Client must therefore
comply with this legislation. An assessment of the suitability of material for
re-use will be required and the local Waste Regulation Authority should be
consulted. Material to be re-used for disposed off site must be transported by
registered waste carrier. Whatever the end use of the excavated material, the
receiver must also be legally authorised to accept the waste.

The problem of mud on roadways should be negated by the requirement of
Duty to Care to ensure that loose material loaded in a vehicle or skip should
be covered and by appropriate wheel washing facilities.

Vehicle Access

Access to construction sites will be via existing access along the B4090
Hanbury Road. This may cause some disruption to traffic flows on this
carriageway, however, this would not be insurmountable and could be
resolved by restraihing vehicle movements to certain times of day.

Noise Disturbance

Construction activities will cause some disturbance to nearby properties. This
will be experienced most significantly by those properties adjacent to the
access tracks, ie Kantara, Littlebrook and Raintree. To ensure that
construction noise is kept to a practicable minimum, the contractor will be
required to conduct activities in accordance with BS5228: ‘Code of Practice
on the control of noise on construction and demolition sites’. Section 60 of
the Control of Pollution Act 1974, Part III gives local authorities the power
to serve notice imposing requirements as to the way in which construction
works are to be carried out and can therefore establish and enforce suitable
noise limits.

Contaminated Land

In 1987 a ground contamination survey was undertaken on the site of the old
gas works situated in Hampton Road. This area of land is owned by
Wychavon District Council and leased by the Canal Trust who now wish to
develop the site as a marina. The survey results, albeit limited, indicate that
the site is extremely contaminated, with certain contaminants above
Interdepartmental Committee on Redevelopment of Contaminated Land
(ICRCL 59/83) threshold and action trigger levels. The problem of
contamination and the potential for pollution of the Canal was highlighted
when old below-ground tar pits were exposed during works by the Canals
Trust to construct a slipway into Barge Canal. Pollution of the canal resulted
and the Canals Trust, as occupier of the land, was charged for the cost of
cleanup.
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Appendix A Study Brief



HEREFORD AND WORCESTER COUNTY COUNCIL
DEPARTMENT OF ENGINEERING AND PLANNING

BRIEF FOR A FEASIBILITY STUDY
FOR THE RESTORATION TO CRUISING
STANDARDS OF THE DROITWICH CANAL AND
THE DROITWICH BARGE CANAL

Introduction

The Hereford and Worcester County Council and the Wychavon District Council support
the principle of the re-opening of the Droitwich Canals for through navigation. They will
resist and object to any further obstruction, in filling or blocking of the Canals which might
prevent their eventual restoration for recreational purposes.

To assist in this aim the Droitwich Barge Canal was in its entirety declared a Conservation
Area by Wychavon District Council on 11 September 1979 and the Droitwich Junction
Canal was similarly so declared on 16 October 1987.

To assist in the restoration of the Canals the two Councils (the County Council acting as
agent) intend to commission a study to ascertain how difficulties for restoration can be

overcome, to assess the likely costs and benefits and to consider the environmental
implications.

Aims of the Study

The aims of the Study fall into four categories of work:

a) Engineering Considerations.
b) Water Supply Requirements.
c) Cost and Benefit Analysis.
d) Environmental Appraisal.

Scope of the Study

The Study will be principally concerned with the Junction Canal and all aspects of the
Study listed above will be completed for this Canal. However in order to assess the full
potential of costs and benefits it will be necessary to consider the Barge Canal as this full
potential can only be realised if through navigation is established to create the cruising
ring.

It is expected that due to the already considerable restoration work which has taken place
on the Barge Canal and the lesser problems with ownership and water supply that the
proportion of work involved with this Canal will be very substantially less although there
does remain the considerable engineering problem of crossing under the A449.

The Department of the Environment has offered to consider funding the Study through
Derelict Land Grant but this offer may be restricted to the Junction Canal and it will
therefore be necessary for the costs of the Study to be apportioned as far as is reasonably
practicable to each Canal.

The Study is intended to be a Feasibility Study and ‘at this stage working drawings, bills
of quantities and full design calculations are not expected. The Study will, however
research and prepare solutions which will be expressed in terms of outline design with the
elements of construction sized and presented on suitably scaled sketched drawings the
methods of construction to be expressed in statement and supporting sketch format.
Where more than one solution is possible a preferred option should be indicated giving



The River Salwarpe passes under the A449 at Hawford and it may be possible to use the
river for navigation from Hawford to the River Severn.

Although the Junction Canal was only constructed in the 19th Century, it is not thought
that any original construction drawings remain.

The history of the Canals since 1939 is very well documented and is held by the Droitwich
Canals Trust and Wychavon District Council in their file 62. Of particular value will be:

Wychavon District Council survey dated 1967 showing as constructed
levels from the Birmingham Worcester Canal to Hawford and levels on the
Salwarpe from Hawford to the Severn together with sketches of structures.

Wychavon District Council 1:10,000 plan dated 1983 detailing engineering
obstacles and financial estimates to overcome each.

Wychavon District Council preliminary proposals plan dated March 1993
showing entire projected course of Junction Canal, line and levels but not
ground levels and Wychavon District Council ownership boundaries.

Droitwich Canals Trust report by David Hutchings on engineering problems,
solutions and costs dating from the early 1980’s.

Wychavon District Council 1:2500 plans showing canals and ownerships
over the entire length of both canals.

Requirements

Solutions to any of the obstructions to navigation are to be examined to a level of
feasibility stage design and where more than one option is possible for any particular
obstruction or section of canal, the alternatives must be set out and discussed and a
preferred option recommended.

The estimates of cost must be presented to indicate the total costs in terms of feasibility
for each stage or part of the canal defined, thus enabling any restorers to restore lengths
of canal in stages. Such stages may not be contiguous.

The total cost is to include allowances for land assembly costs and should assume a
reasonable commercial price for any land required on a permanent or temporary basis.

It is not intended that the study will include negotiation with landowners for
purchase/wayleave costs but should indicate separately an estimate of likely costs in order
that the restorers can take such figures into account in drawing up their programme and
budget.

A schedule of land ownership of the affected properties should be included.

The estimate of costs of engineering solutions shall be expressed at full present day
contract rates but also where appropriate to itemise alternative costs for items of work
which would be undertaken by means of volunteers and/or employment training schemes
and/or military trainees.

The estimates of cost shall also include allowances for annual maintenance and where
appropriate operating costs of a restored canal.

Recommendations should be made concerning any special operating conditions due to any
factors peculiar to the Canals which might call for skills or experience unnecessary on
other Canals.



feasibility study.

The Study should compare the water supply availability with the navigation requirements
stated in this brief and it should:

a) Highlight any likely shortfall in supply with its projected effect upon
navigation.

b) Suggest any other possible sources of supply and/or methods to conserve
water.

The Consultants should allow for taking water samples from the Barge Canal for checking
by the County Analyst to establish the presence or otherwise of pollution or contamination
and for brine.

Liaison with British Waterways and National Rivers Authority must establish the extent of
water supply potential, the restrictions and requirements of these bodies.

Cost and Benefit Analysis

Consultees

Hereford and Worcester County Council
Wychavon District Council

Worcester City Council (WCC)

Heart of England Tourist Board (HETB)
British Waterways

Inland Waterways Association (IWA)
Droitwich Town Council (DTC)
Droitwich Tourism Association (DTA)
Hereford and Worcester Training and Enterprise Council (HAWTEC)
West Midland Sports Council (SC)
Parish Councils

Background Information

Wychavon District Council as the planning Authority will give advice as to the status of
the land adjoining the Canals in planning terms and thus the potential or otherwise for any
Canal related development.

The Droitwich Junction Canal Association is actively seeking to develop the land within
the proposed loop of the Junction Canal.

Requirements

The Study will detail the technical requirements and costs for restoration, maintenance and
operation of the Canals to cruising waterway standard.

Assess the new local tourist expenditures which would accrue to the region from a
commercially orientated exploitation of the restored Canals, consider activities associated
directly with the Canals and also the impact of canal restoration upon the level of general
tourism in the area.

These additional tourist expenditures are to be used to assess the local regional benefits,
in terms of retained "household” income and employment, by the application of established
economic multipliers.



Requirements

The Study will investigate the effects upon all relevant environmental aspects of the
proposed development corridor and present a suitable statement in accordance with the
Department of the Environment’s guidelines for the content of environmental statements.

The statement must be suitable for adoption by the local Authorities as their approach to
the environmental appraisal procedure when and as the development proceeds.

Conditions of Consultancy

General

The County Council will be responsible for arranging access to land along the Canal
corridor as required by the Consultants during the Study period.

Any relevant material held by the County Council, Wychavon District Council and the
Droitwich Canals Trust will be issued to the Consultants without charge.

In addition to the material mentioned under Engineering Considerations and Background
Information there is considerable other relevant material held by the three organisations
mentioned above and the Consuitants must satisfy themselves as to the extent and value
of this material before tendering by contacting the relevant officer of each viz:

County Council - Richard Graves - 0905-766478
Wychavon District Council - Richard Taylor - 0386-565000
Droitwich Canals Trust - John Burman, Chairman - 021-445-1679

The offer of Consultancy must give details of the names, qualifications and relevant
experience of the staff who will actually be working on the Study.

The offer of Consultancy must include details of the previous experience of this type of
work with suggested references and the Council reserve the right to contact anybody
specified to confirm and investigate the claims of the Consultancy.

The Fee

The fee will allow for the provision of 20 no. bound copies of the report.

The fee will include a provisional sum of £2,000.00 (two thousand pounds) for the cost
of any unforseen costs or charges which shall be used in whole or in part or not at all on
the written instruction of the County Council.

The fee will be the total fee excluding VAT.

The costs will be broken down to apportion the costs between the Barge Canal and the
Junction Canal on each of the four elements:

Engineering Considerations
Water Resources

Cost and Benefit Analysis
Environmental Appraisal

Programme

The Consultants will agree a programme for carrying out the Study with the County
Council’s Countryside Officer within one week of being appointed.
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Appendix C Consultees



PROJECT
JEN

CODE

A01

BO1l

BO2

BO3

BO4

SCOTT WILSON KIRKPATRICK -~ DOCUMENT REGISTER

LIST OF ORIGINATORS

DROITWICH CANALS
AKXSB100SB

NAME & ADDRESS

HEREFORD & WORCESTER
COUNTY HALL
SPETCHLEY ROAD
WORCESTER WR5 2NP

WYCHAVON DISTRICT COUNCIL
CIVIC CENTRE

QUEEN ELIZABETH DRIVE
PERSHORE

WORCS WR10 1PT

DROITWICH CANAL TRUST LTD
1 HAMPTON ROAD

DROITWICH

WORCS WR98PN

DROITWICH JUNCTION CANAL
C/O RAINTREE

HANBURY ROAD

DROITWICH

WORCS WR9 7DU

BRITISH RAIL

Tel:
Fax:

Tel:
Fax:

Tel:
Fax:

Tel:
Fax:

Tel:
Fax:

Page 1

Date 09/03/94

0905 763763
0905 766899

0386 565000
0386 561092

021 445 1679



PROJECT
JEN

CODE

B10O

B1l1l

B12

B13

B14

SCOTT WILSON KIRKPATRICK - DOCUMENT REGISTER

LIST OF ORIGINATORS

DROITWICH CANALS
AKXSB100SB

NAME & ADDRESS

DEPARTMENT OF TRANSPORT
WEST MIDLANDS REGION

5 BROADWAY

BROAD STREET

BIRMINGHAM B15 1BL

DROITWITCH HERITAGE &
ST RICHARD HOUSE
VICTORIA SQUARE
DROITWITCH SPA

WORCS. WR9 8DS

DROITWICH TOWN COUNCIL
TOWN CLERK'S OFFICE

ST RICHARD'S HOUSE
VICTORIA SQUARE
DROITWICH WORCS.WR9 8DS.

ENGLISH NATURE
MASEFIELD HOUSE
WELLS ROAD
MALVERN

WORCS WR1l4 4PA

THE FORESTRY AUTHORITY
WYE & AVON CONSERVANCY
BANK HOUSE

BANK STREET

COLEFORD GLOS. GL16 8BA

Tel:
Fax:

Tel:
Fax:

Tel:
Fax:

Tel:
Fax:

Tel:
Fax:

021 631 8000/8081

0905

0905

0684

0594
0594

774312

774258

560616

810983
810628

Page
Date

3
09/03/94



PROJECT
JEN

CODE

B20

B21

B22

B23

B24

SCOTT WILSON KIRKPATRICK - DOCUMENT REGISTER
LIST OF ORIGINATORS

DROITWICH CANALS
AKXSB100SB

NAME & ADDRESS

MIDLANDS ELECTRICITY
BLACKPOLE ROAD
WORCESTER WR4 9BZ

NATIONAL RIVERS AUTHORITY
UPPER SEVERN AREA OFFICE
HAFREN HOUSE

WELSHPOOL

SHELTON SHREWS.SY3 8BB

NATIONAL RIVERS AUTHORITY
FOLEY HOUSE

123 STOURPORT TOAD
KIDDERMINSTER

DY11l 7BW

ROYAIL, SOCIETY FOR THE
44 FRIAR STREET
DROITWICH SPA
WORCESTER WR9 8ED

SEVERN TRENT WATER LTD.
WORCESTER DISTRICT OFFICE
BROMWICH ROAD

LOWER WICK

WORCESTER WR2 4BN

Tel:
Fax:

Tel:
Fax:

Tel:
Fax:

Tel:
Fax:

Tel:
Fax:

0905

0743

0562
0562

0905
0905

0905

Page 5

Date 09/03/94

613191

272828

60631
745531

770581
771713

748484

& 3409



PROJECT
JEN

CODE

Co3

Co4

Co6

C5A

CSB

SCOTT WILSON KIRKPATRICK - DOCUMENT REGISTER

LIST OF ORIGINATORS

DROITWICH CANALS
AKXSB100SB

NAME & ADDRESS

SWK STRUCTURES
SCOTT HOUSE
BASINGSTOKE

SWK GEOTECHNICAL
WILSON HOUSE
BASILDON

MACKAY CONSULTANTS LTD
1 VIEW PLACE
INVERNESS IV2 4SA

SWK ENVIRONMENTAL
SCOTT HOUSE
BASINGSTOKE

ENGINEERING~-SCIENCE
VENTURE HOUSE

ALLENBY BUSINESS VILLAGE

CROFTON ROAD
LINCOLN LN3 4NL

Tel:
Fax:

Tel:
Fax:

Tel:
Fax:

Tel:
Fax:

Tel:
Fax:

0463 223200
0463 230869

0522 575857
0522 575428

Page
Date

.
09/03/94



Appendix D British Waterways’ report



961¢
891¢
001¢
8¢0¢
0£8¢
E18T
£18C
86LT
86LT
0eLT
09LT
clie

PO [BI0L

SI91
0291
0791
0291
6561
6561
6SS1
6561
[437
L1ST
2091
So61

PO 20H

10100 o) £q parpdnpnur sam3y ndino [spour o ore
T iireydunung % 19159910 A Y 10J BIEp I9TUNO0IJO0] JUnSIXI "
UI0I] POALISP T YOIMIOL(] 9 10j somS31,] ‘ndino s,[opoul 5y SSTfEULIOU 0} Pasn J0jor) uonesndppnur oy st
sa110327e5 9501 JO [ors 10§ [opour g Aq paonpoid som3y 2Ane[d1 oY) 9A13

1861 €1
8¥s1 £l
08vi 1 |
81v1 £l
LTl (|
¢stl £l
341 £l
6Ll £l
Y441 £l
¢1el £l
8S11 1|
LST1 1 |
PO areald

ALVINLLSE 0 4VAX - NN THAOW LVO04 TYNVD HOIMLIOYd

10198,

§'8S¥T
8°9¢vT
[ 2154
TLELT
8'061C
6'9L1T
I'v91C
y'esie
[AYA Y4
10012
L'TeiT
8't6LT

[ L2

£erTl
yovel
P ovel
14441
6611
1’6611
1'6611
1’6611
9°8L11
L9T1

[A4XA!
8't0s1

SnH

(A2 ¥4\
P'o611
1'8¢11
80601
9'166
L'LL6
$96
£'ES6
9°Tv6
I'te6
$068
068

91 ‘PO S1BAL]

10108

TeI0], ‘0N ‘OreAtg

SjeALy

—
—

O—'NMVW\OI\OOQ\E

Lo

uesiq



Yooy -
£19%
6LSY
1294
88ty
oLty
oLty
ISP
soed
69¢v
891p
(40154

PONTeI0L

162C
962C
96CC
96CC
13 Y44
3 XA
SeTe
sece
80¢C
£61C
8L¢CC
1£9C

‘speues Surpunoims 10§ 95eI9AL S) YOrII 0} PIUMSSE OT8 Y9ns pausdo-o1 5y Uo paseq s1eoq Jo SdquIN

PO 21TH

10108) o £q pagdupnur sam3y indino [Spous 3 Sre
ureg3uTuLIIg % I91SI0I0 A\ 3T} J0J BIRP IJUNOD J20] unsIxo
UIOY PIALISP I8 YOLMIIOI(] o 10§ sam31] ndino s,japowr 3 SSIEULIOU 0} pasn 10)0e) uonesidunur oyy st
$o11039180 9504} JO gord 10j [opour atp £q paonpoid som3y 9Ane[a1 9 13

12174 £1
L1tT t'l
£8¢CC £l
[4Y44 £l
12214 tr
9¢1T £l
9tlc £l
L11T £l
L60T £l
9L0T £l
0681 £l
1L81 £l
PO areAlld

e

T'LSSE
12'14%1
9'Tese
9'86¥¢
#'88¢t
9¢eLEE
8'19¢¢
Lves
[A18 £33
6't8Ct
8'c0ct
Teovt

[e1oL

1'T9L1
T99L1
T99L1
TI9LT
6'8IL1
6'81L1
6'8IL1
6'81L1
$'8691
89891
[47A!

9'¢20C

SIH

S6L1

T8LY
PoSLI
L AATAN
§'6991
99691
891
18291
8191
1'L6ST
'ESHI
9'6tb1

STOndumssy

019 ‘POIA] JBALI]

10108]

B0, ‘N ‘reAlg

EILZNRE

ALVINLLSA € YVEA - NN¥ THAON LVO4d TVNVO HOIMLIOYd

11

O = NN TN O~N00N O
—

LS|

ouesIqQ



(psurnsse s10sMI0 dI3/S1BOqMOLIET WOIMIDG XTUI 9%,(C)
s20ud 1661 01 parepdn e1ep PHIOM SABMINBM, X

0661 ‘Aoamg 3uneog YR X2
(seoud z661 01 parepdn) 0661 ‘P DVY'Xd
0661 ‘Adamg 3uneog Y3 Xd

sooud zg61 01 parepdn) 0661 ‘AdAIMG IONSIA TEULIOJU] VY X9
(s20ud Z661 01 parepdn) 0661 “A2Amg Je0q MTH 'Xd

pawmsse
paumsse

0661 ‘Aoamg uneog Yy xd

Aoamms €861 M XD

SIOUIIN] ULIN-HIOYS [OXI ‘SIIS I0UDN] XD
0661 ‘Aoamg Juneoq v X2

0661 ‘Aoamg Funeog V3N X2

gd
03

0F
03
03
03

LETIN1T

S'L
0¥
%S9

0T't3
88'6F

S0
£t
St

81
0t

1e0q Jod puads 93e10Ay
(s3)aNdds TVIOL

1500 Juruuni jeoq

[oA®RI],

SHSIA 3UISTUID-UON

( v0 £q paisn(pe ) ymswIdAOUI JROY

1500 SuTUUNI J80q [ENUUY
£AIE [8I0] SPISING SNIDOE 0) pawmsse 1500 [eyde)
BOIR [00] U SNIOOR 0 PIUINSSE §)S00 Juruumu jeog

(S[TuL 0Z>)PANI2ART OURISIP'AY

(1509 JeO [NJ)S[TUIAS00 I[OTYIA

somu g “ sduL, %

A[eoof yuads paumsse safrur (7 > sdixn 10J $1S09 [2ALL],
Ieo Aq poumsse $jeoq wolj/o) [9Aen [V

Kepyuosiadpuads Suismio-uoN
(poppYV 0108y Areuonepjuy) Aep/uosiad/puads Smsma)

susiA Sursmud-uou AouednsoQ
(ske(q) susia Smsmio-uou P3uyr]
SHSIA WSIMId-TON

Kouednooo yyed a3e1dAy

PANSSE $3OUIDN 180G ON

"1 19d 1e0q 10d sesmu)

1e0q/ 14 10d pasmud sKepoN

puadg o],

puadg 1e0od

JoARIY,

puadg duy,

syeI] jeoq

Kemisyem Jjo yuads sum Joj junosse 0) paysnipe som3y puads v ‘HION
SLVOd ALVATId

(SFORId 7661 404 AHISNIAYV) SHILINOWWOO TVOOT NI ONIANIdS JOLISIA 40 SHLVALLSH

"TVNVD HOIMLIOUYd 3H.L



s20ud 7661 0 parepdn 0661 ‘A2AImS JeOg M XD
so[qeroumm Sustxy uo paseq

S9[qeIoWT) 3uTISIXD WO pasegq

v)ep Y3 U0 paseuq eI Louednooo paumssy

suednooo 946/ ® PIM SHIIM 97 1940 Noam 1od sdin § Suumssy
QJBUIISI 29 SIB)S 90U

poumssy
1661 ‘Aaamg jeoq duy, vy

0661 ‘AoAmg 1eog 2N X7
(uosess Joom 97 PIM joom 1ad shep ¢) poumssy

S1e1S 90U XH

03

03
07F
0%

6

1£°03
%SL

%99
L9tF
STTF

844!

%09
0L

03
03

00°0v3
6Lt

'ty
0tl

6vE'v013

(:3)aNAdS TVLOL

[9ARI],

(102mpuy) puads duj,
(192nq) puads duy,

snq /xes 30d s1oddin Ay

(SSIIAL 07) PATIFARR ISTP “AY
(1509 T80 [Ny ) S[TUI /SOJ S[OTYIA

soprur () wer ss9f sdin o4,
Kfeoor yuads paumsse soprur ()7 uey) $S9f SdLn 10J S1S00 [9ARI],

uodsuen qnd /1e) IOpUTEUIdI 900] UO SIBOQ 0} [9ARH %01

1514 J0 9sodmd ureur sem din y20q WIOYM JOJ SIONSIA 9,
din 10d puads JouSIA ‘AY
din 10d 1509 ‘AY

‘e°d sdin Jo "oN SAy

oe1 Louwednoon() Ay

1e0q 10d parires s1o3usssed
S1e0q Jo "ON

oMy 1eoq
JUSUISACJN 180g

B3IV [E50] SPISINO POUMSSy
Kep 19d 1500 o1y JROg
Kep/uosiad/puads 3msmu)

Kouednooo yed s3e10ay
Teued uo juads s{ep a3eray

s180q A®Rp JO "ON

(s’)ANEdS TV1OL

(s,3) puads 0y,

[9ARI],

puadg duy,

syyen yeog

SLVO4 UL

puads [ei0],

oARI],

pusds apisreme)

syjen yeoq

SLVO4d AVd



%69
%L
%6
%91
(poumsse s1osmu1o d1/s1e0qMOoLIRT U99MIIQ XTUI %()S)

sooud [661 01 parepdn v1ep PHIOM SABMINEM, X

0661 ‘Aoamg uneoq Y Xd
(s9oud z661 03 parepdn) 0661 C1EP DVY X9
0661 ‘Aaamg Suneoq Yy X9

s90ud 7661 01 parepdn) 0661 ‘AIAMS JONSIA [BULIOJU] V3 X3
(sv0ud Z661 01 parepdn) (661 ‘AoAImg 1eOg IIMH XD

poumsse
psumsse

0661 ‘Aoamg 3mmeoq YV X0

AoAaIns €861 ME X9

SONISUSP 9FeIOAR S[ETED SUTPUNOLMS UO PIseq SIeUmsy
0661 ‘Aoamg Jumeog Y X2

0661 ‘Aoamg 3uneogq VY X2

90v'C3
LSL'ETTT

009¥S173
ESLV1F
w9613
TELVET

LETI1F

L
e03
%59

0Te3
8863

S0
£t
S't
£6
81
0t

120q 12d puads s8emAy
(s3)aNdds TV1OL

1509 Suruumu jeoq

[PARIT,

SHSIA FWSIUIO-UON

( $'0 £q possnipe ) yuowdAoul 120g

: 1509 Surguni jeoq [enuuy
£3Ie [200] SPISINO SMIDO. 0) paumsse $)500 fende)
€210 [E90] UI SNIJOE 0} POWMSSE $)S09 Jutuuny 1eog

(SSMIuI OZ>)PToARY SIURISIP'AY

(1500 Ie0 [INy)9[TU/S0d A[OTYIA

soqut 0 * sdiry, %

Areso] yuads paumsse o 07 > Sdim 10J $1500 [9ARI],
Ieo Aq pawmsse Sjeoq UIo1}/0) [dARR [V

Kepyuosiad/pusads Sursmus-uoN
(poppYV 10108 Areuonepuj) Kep/uosiad/puads 3msmi)

susta Susmuo-uou LowednsdQ
(s£e(q) snsia Smsmid-uou P3uy]
SISIA SUISMIO-UON

£ouednooo yer oderoay

PONSSI S99UIIT] 18OQ ON

-1£ 12d 1e0q 10d SASTIID)

120q/ 14 19d pasmud sAep oN

puadg o,

puads 1eog

19ARIL,

puadg dujy,

orjye1] yeoq

Kemioem Jjo juads swm 10j yunodsse o3 paysnipe sam3y puads [y HLON
SLYOd HLVARId

(SHONd 7661 YO4 A41LSNIAV) SHILINOWWOD TVOOT NI DNIANIdS YO.LISIA 40 SHLVINLLSH

*S)¥0(q SUNISIA 0) pauado-2J S pue J1 uodn paseq 5)eoq sey [BuL) - ORIVNADS S AVAX

"TVNVO HO

HJHL



ejep YR X0

0661 ‘“Aoamg Suneog V¥ X2

(sa0ud z661 01 parepdn) 0661 “@EP IV X9
0661 ‘AsAmg 3uneog V¥ X2

1661 Aoamg jeoq duy, V¥ X4
saoud 7661 01 parepdn 0661 *A9AmS yeog S X9
so[qeioum 3misixy Uo pased

$O[qrIoWM JUmSTXd U0 paseq
vjEp Y29y U0 paseq el Louednodoo poumssy

speumsyg

pawmssy
1661 ‘AsAamg 1eog duy vy

0661 ‘Aoamg reog SMH Xg
(uoseas Joom 97 qim 9am 13d sAep ¢) poumssy

areumsy

169°1S3
£61°€6TF
6v£'TLTT

6

6
107
%SL

%99
L9'tT
sTeF

[$24

%09
0L

001°9¢3

000923
001017

00'ov3
6L't3

I't
0¢1

6vEv013

[PARI],

(3oampuy) puads dugp,
(2n() puads duy,

snq /reo 10d s1oddin Ay

(SSIMAL 07) PaTIPARR ISTP "AY

(3505 18D [Ny ) SR /JSOD JOIYIA

so[rur (7 we ss9f sdin 94,

Afreoor juads pawmsse sarur ¢z wer ss3f sdin 10J $1500 [oARI],
podsuen qnd /res sopureurdr 400J Uo SILOQ O3 [9ARY) %40

11814 Jo ssodmd urewr sem din ye0q WIOYM JOJ SIONSIA 9,
din 15d puads 100SIA "AY
din 10d 3500 "AY

‘ed sdin jo "'oN Ay
arer LouednonQ SAy

180q 1od poures s1o3usssed
$180q JO 'ON

puadg [e0],

any reog
JUSWISAO 180¢g

BIE [BD0] IPISHNO PIWMNSSY
Kep 15d 1505 ony jROg
Kep/uosiad/puads Suisma)

- Kouedndoo ye1d oge1day
Teued uo juads sAep 98eioAy

syeoq Aep JO 'ON

(S1)ANHAdS TV10L

(s,3) puads @101,

[PA®I],

puadg dug,

oiyyen jeog

SLvOod 4L

puads [er0f,

[oA®1],

puads opisfeue)

oyjyen jeog

SLVOd AVd



EEV

—

—

ﬂOEv—cLﬂOOOOOMOOOOOMO#

2]

WO~ CITCON

=
<

—

mOmgOV\OOOOOOO#OHOO-DVV

-~ O
~ <

CNOMNMOOMO~OO0ODO0O00O0OMOOOOO00O

(AN

oY

w
<+

MOWOMOVMRODOCOO0O0O0ODODMO—~—~O0DO0O

D44

9

(3]
<t

OGN')ONOLDOOOOOOOOOOMOO-—!OOO

cocoum
I.DNMS

oNOQ
— T3]

ve
44
6t

€9
114

L1

JGOE

YIE
9
6vc

08
4
09
052
€8¢

le/Ub

yIEE

[ XA
16€
4%
S
X
0
144
0
v
A3
0
Vi

(£
Gy1
143
e
o1t

i/

[[i-{A

1A
96G

h/XH

1 NNe

L4
s
)
0
174
[
5]
0
143
Gz

I
0

0
161
801
6l
[4

I
8y
L
LYE
8¢l
e
862
0

0
A
T4
81¢
0

IR

I 7Rz

ovy
809
0

0
ce

I
29
0
44
91
I
14!

0
I

o1
0

0
961
00T
Ll
s

9
6%
€
9ze
L11
18¢
§8¢
0

0
&1
oy
£0¢
0

1/7UN

Heay ojer 1d v >UN

piojes - 12 N
aJ] uo uopng -! AISHIN®
pJojsiayes
pu3 mMeq pue

1ISS= pue AsAM "'N'D'8
Jg Asjpesg ‘N'O'8

uo »ON AQIPn@ "N'O'd
uo png ‘N8
18] pJofil ‘N'O'8
@007 p(
Jeue)
[l { NOINM ANWYD
6°49 - ANGSD? Met 1) TYNVD QU0 X0
ASpRzE; M YNYO AYIN3AQD
TYNVO ABHSY
Prigsiswsey o opnk AFTIZV4R WIS
aur ule
[eued Aslpng ‘N'O'8
‘N'O'g
WYHONINYIE %
Qyo4L
TYNYD
NOINN
TYNVD

poOMABH 1)) - ABIIBD YNV
pOOMABH 1O - ASIBUINY TTyNV{' SOHOM ¥ S44V1S
Ad|pel4-p
MO[pJRYS - Jua)
JU3J] UO UOUNE el Ul

(241
orT
vl
1241
44}
vl
[A 6118
el 8118
44! AR
A4
(44}
441
[44¢
(34 ocey
i 208Y
i 10L¥
112! 009Y
cY1/191 00SY
A ocvy
A1 vy
18844
[42¢ ooey
Wi [AVA 4
EvI [{¢)44
GYI [AV14
141 1z82
141 coLe
ovi 102
141 00z
i 009¢
ovi (1)4°74
ovl

NOIO:



DISTANCE AND BOAT NUMBERS

Avon River
Feature Mil Furlongs Km Private Boats H re Boats
Jn Stratford upon Avon 0 0
S'ford Lk 4 0.8
Weir Brake Lk 5 1.0
Luddington Lk 3 2 5.3
Binton Lk 5 1 8.3
Welford Lk 6 2 10.1
Grange Lk 8 13.0
Barton Lk 8 7 144
Bidford 15 150
Bidford Lk 9 4 154
Maricliffe Lk 10 6 17.4
Harvington LK 13 5 221
Billington Lk 14 2 231
Offenham 16 259 150 15
Evesham Lk 18 2 29.6
abbey Manot House 30 150
Chadbury Lk 20 1 32.6
Fladbury Lk 23 37.3
Wyre Lk 27 1 439
Pershore 45 150
Pershore LK 28 1 45.6
Nafford Lk 33 5 54.5
Eckington Lk 35 1 56.9
Strensham Lk 38 1 61.8
Bredon 39 1 63.4 120 15
Tewkesbury 67.2 150
Avon Lk 42 5 69.1
Jn with Severn 42 7 69.5
( Note: boat numbers are estimates provided by the Canal Trust )
Gloucester And Severn
Gloucester Lk 0 0.0
Gloucester Docks 3 0.6
Llanthony B 5 1.0 87
Sellars B. 6.6 14
Parkend B. 9 15
Saul Jn 7 6 126 90
Framptom moorings 13 29
Sharpness Marina 24 147
Tidal Basin 16 2 26.3
River Severn
Jn Staffs & Worcs 0 0.0
Stourport Marina 2.3 54
Lincomb Lk 9 1 5.8
Holt Lk 14 5 147
Grinley 17 ] 18.5 4
Hawford Jn Droitwich 17 5 19.6
Bevere Lk 18 1 204
Diglis Jn Worc & Birm 22 0 26.6 12
Diglis Lk 22 3 27.2
Teme Jn 23 1 28.5
Upton 32 0 42.8 77 18
Tewkesbury Avon Jn 38 0 52.6
Tewkesbury Lk 38 4 53.4
Mooring 70 2
Gloucester Lk Jn G&S 51 0 73.6
Droitwich Canal
Jn Worcs & Birm 0 0.0
Locks (7) 1 16
Droitwich 1 6 2.8
Salwarpe B 3 6 6.1
Ladywood Lks (4) 4 4 73
Porters Mill Lk 5 8.1
Mildenham Lk 6 9.7
Hawford Lk (2) 7 1.3
7 2 1.7

Jn Sevem
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