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Introduction

There are a number of sites within the catchment area of Cheshire West and Chester,
which have the potential for the generation of hydro-electric power, This study has carried
out a brief assessment of each site lo provide a full report on the total capacity for
hydropower generation within this area. The sites were identified through a combination of
site surveys, deskiop research and public consultation.

Cheshire West and Chester is a unitary authority area with borough slatus, in the
ceremonial counly of Cheshire, North West England. Cheshire West replaced the
boroughs of Ellesmere Port, Neston, Vale Royal, Chester Districl and parl of the former
Cheshire County Council; this was disaggregated between the twe new unitary Authorilies
of Cheshire East, and Cheshire West and Chesler.

Chester is a city in Cheshire, which lies on the River Dee. The River Dee is a 70 miles long
and travels through Wales and England and also forms part of the border between the two
countries. Other major rivers within the area include the Weaver, Gowy and Dane. The
River Weaver is 50 miles long, and is navigable in ils lower reaches, running in a curving
route anti-clockwise across West Cheshire. The River Gowy rises in Western Cheshire in
the hills near Peckforton Castle, very close to the source of the River Weaver. While the
Weaver flows south initially, the Gowy flows north for several miles and provides the valley
used by the Shropshire Union Canal. It runs just to the East of Chester and passes
through the siphon under the Manchester Ship Canal to meet the Mersey near Stanlow. Its
total length is around 20 miles. The River Dane flows South West and forms the border
between Cheshire and Staffordshire for approximately 10 miles, before flowing West
through Congleton and past Holmes Chapel.

Methodology

Energy can be extracled from falling water and harnessed lo provide mechanical or
electrical power. The theorelical amount of energy available from any given sile is directly
proportional to two factors: the actual volume of water passing through the site (the flow),
and the height through which the water falls at the site (the head). In order to assess the
actual hydropower potential of any site it is necessary to have measurements of both the
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changing flow and head, over the course of several years. This will determine what can be
expected to be the average annual energy capture. Estimates can be also be made on the
basis of existing gauged flow data and, where this is not available, a computer analysis of
the catchment area feeding the site and local rainfall records.

A deskiop identification study of polential sites has been undertaken. The results from this
have been tied fogether with previously identified sites, to produce a digital map showing
the extent of sites identified. Please note this map is not exhaustive or conclusive and
additional sites may be found and some sites identified may no longer exist, and hence be
removed.
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Figure 1: Survey area with sites identified marked with a pin

Google - ap sats HEN1C Tew Allews o 11 1ns



. MannPower Cheshire West and Chester
COMEUITING i1 TED

Hydropower Survey 442
Map key
The colours dencte estimated potential output based on the new Feed-in-Tariff bandings.
Pin colour Banding
A" 101kW > Z000KW
16KW > 100kW
- <=15kW
Punge Navigation Locks
Blue Possible sites jusi outside / on the boundary
of the survey

Flow estimation

There are several gauging stations across the Cheshire West and Chester area. These
have been used to estimate flows available for generalion, Several of the rivers have no
gauging stations and some siles are a long way up or down siream of a station. In this
case the existing station data has been modified in order 1o provide a suitable estimate for
the possible outpul. Should any scheme be progressed, more accurate data should be
sourced. Existing authorised abstractions can also polentially affect the amount of water
available for a hydropower scheme. If schemes are developed, information on these
abstracticns should be requested and included in the assessments. A further restriction to
flow may be caused by site specific physical constraints which were assessed on an

individual basis.

Head estimation

The head for all those sites visited which were below 10m, were physically measured with
laser level equipment. For higher heads and sites which weren't visited, an estimate was
made using either cartographic information or evidence based on similar sites.
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Efficiency

An overall water to wire efficiency of 65% was used for all schemes, apart from the ten full
site reports which got a more detailed analysis. In the separate FS studies there is a more
accurate efficiency figure relevant for each site.

Cost estimation

A rough estimale of the likely development cost was made for each of the thirty four
schemas indentified, based on current prices for suitable turbines and pipe work, together
with an assessment of the civil works required. Further design work and guotations are
required to produce more accurate figures.
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Revenue estimation

An estimate for likely annual revenue for each site was calculated using today's electricity
sales prices, income from the sale of Feed-in-Tariff and the likely capacity factor (how
much of the year that the scheme operates).

Hydropower potential

There is potential for a total of over 3.7MW maximum installed capacity within the Cheshire
Wesl council area. Some of the schemes would cost a significant amount to develop, and
it is often possible to only economically develop a proportion of the maximum capacity,
Some of the sites are very small and / or would require a large investment relative to the
revenue they could generate (details in the summary table below). Any site considered to
be in this category has only been listed in the table and no furher information has been
included. For each of the top len sites thal appeared to be feasible and/or could provide a
calalyst for communily invelvemenl, a separate repert has been produced. The reporis
include a breakdown of the detailed measurements and calculations used to populate the

table below.

It is, therefore, suggested that the potential for economic development is 3.5MW which is
derived from the site data summarised below:-
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Environmental benefits

If all of these schemes were developed, they could produce as much as 12,000 MWh of
electricity per annum, saving approximately 5,160 lonnes of CO* from entering the
atmosphere every year (Based on 0.43 fonnes per MWh). The average UK household
electrical consumption is 3300kWh, so this would provide sufficient electrical power for
3,600 houses.

Feasibility studies
The lechniques used in making this assessment and full defails of the economic
calculations are provided in the individual brief feasibility studies for each sile
accompanying this reporl. Studies for the following sites are available:-

= Chesler Weir

» Dutton Lock

= Hunis Lock

« Sallersford Lock

= Rudheath

= Croxton Hall

= Anderton Boat Lift

» Trafford Mill

= Stanthome Weir

« ‘ale Royal Locks

Recommendations

There is clearly untapped potential for hydropower schemes within the Cheshire West and
Chester area, which could be developed sensitively and withoul adverse impact on the
sites. In particular, there is significant potential on the Weaver Navigation. It could be
advantageous to start a Weaver Renewables Group lo ensure this valuable resource is
hamessed in the most appropriale way. |l is suggested thal the informalion gathered in
this report is publicised and thal the feasibility studies are made available to the owners
and ! or any interested developers. This should hopefully provide the calalysl needed lo
begin the detailed feasibility and design work followed by the subsequent development of
one or more schemes.

14
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Site reports
1. Chester Weir

Cheshire West and Chester
Hydropower survey 442

Grid reference SJ 406 658
Ownership Cheshire West and Chester Council
Power estimation 555 KW
Qiutline cost £2,600,000
Outline gross revenue E300.000
Catchrment 1.816.8 km*
Gross head 285m
Mean flow estimation 2970 ks
Access | instaliation | Veery close lo the town centre of Chester. However, access for heavy
issues machinery would be possible to the site. It will probably be necessary

lo creale a lemporary hardcore road down o lailrace of the screw for
tailrace dredging. Suggested that the screws are deliverad in kit form
and built on site,

Girid connection

A substation is located inside part of the powerhouse - grid connection
should be possible.

Ervironmental issues

River Dee iz designated as a 5551,

Installation proposal

See example piclure above. This station was originally built fo be a
hydro stafion. Make use of these existing features and use the three
twrbine pits, to install 3 Archimedean screws into these spaces. The
ifMake screen bar spacing could be widened (o a3 much as 150mm,

15




2. Duthon Lock

Cheshire West and Chester
Hydropower survey 442

Grid reference SJ 58692 TE904
Crwhigrship British Waterways
Power estimation 282 kW
Cutiine cost £1,310.000
Dulling gross revenue £185,000

Gross head 24m
Mean flow estimation 17470 Iis

Access | installation | There maybe weight limits on some of the access bridges to the
issues istand. However, the navigation could be used inslead.
Grid conneclion Threa phase grid connection point exisls close by.

Installation proposal

Eight large sluice gales act as a weir and hold the level constant. The
sluices allow excess flows to by-pass locks. Two Archimedean screw
fwrbines could be located in front of two sluice gatez. A drop-down
sluice gate arangement would allow the sluices to still be used as to
relieve high flood flows. Al all other times excess flows could be

diverted info the lurbines.

16
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3. Hunts Lock

Cheshire West and Chester
Hydropower survey 442

Grid reference 5J 65588 72840

Cwnership British Waterways

Power estimation 231.0 kW

Outline cost £830,000
I_tfl_urjine OQross revenue £152,000

Gross head 34 m

Mean flow estimation B735 s

Access [ installation

Access for all heavy machinery and via the navigation canal,

Grid connection

There is a three phase grid connection close by

Inztallation proposal

Ideal installation site would be in the Spare lack. Both Locks here are
in better repair, however, due to moderate use of the navigation canal
compared to historically, one lock could be sufficient to bear the brunt
of the traffic. One Archimedean screw turbine could be installed into
the wvacanl lock chamber, using the gates to heilp dry oul for
construction of foundations. Gates could then be relained bul closed
to place them out of the way for normal screw operation,

17
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4. Saltersford Lock

Cheshire West and Chester
Hydropower survey 442

Grid reference Sd 62323 75139

Ownership British Walerways

Power estimation 266.4 kW

Outline cost £1,410,000

Outtine gross revenue £200,000

Gross head 23m

Mean flow estimation 17285 s

Access | instaliation | Access for all heavy machinery and via the navigation.
BSUes

Grid connection Unknown

Installation proposal

There are two redundant locks here, An Archimedean screw could be
built on-site into the existing lock chamber. The existing doors could
be wsed to help drain cut the lock, so foundations can be set, screw
put in place. Lock doors can then ba closed and put out of the way.

18
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5. Rudheath Environment Agency Gauge

Cheshire West and Chester
Hydropower survey 442

Cwnership Environment Agency
| Power estimation 65.8 kW

Outling cost £440,000

Qutline gross revenue £66,000

Gross head 20m

Mean flow eslimation | 4950 Us

Access [ installation | Access to the site should be straight forward frem the A556.
ssues
Grid connection Linknowm

installation proposal

This particular site is an EA gauging station. The presenl weir was
built for the purpose of measuring flow rates, not for any kind of hydro
power application. This means the head is relatively low, measuring
just over 1m. Any hydro scheme installed here would nol be aliowed o
compromise the stations currenl application; hence an appropriate
design would need fto be fully discussed with the EA from the
beginning. It should be possible to miligate for any impact on the
current gauging regime. The ideal installation site would be at eithar
side of the weir. It is likely thal for such a low head and high flow, at
least two if not more turbines would be required. It maybe possible to
connect the output of the system inle a nearby school with perhaps the
revenue benefitting the said consumer. Two big trenches would need
to be dug with concrete foundation works to support the lurbines.

19




6. Croxton Hall

Cheshire West and Chester
Hydropower survey 442

Grid reference SJ BOG46 67336
Cramership Privale

Power estimation 52.0 kW

Outlire cost £413,000
Outling gross revenue £40,000

Gross head 20m

Mean flow estimation 3810 Vs

Acecess [ installation

EEELES

Access for all machinery is possible.

Grid connection

There is a single phase connection point and a three phase power line
close by,

Installation proposal

The original weir has been lowered. A scheme here would involve
raising the weir back to its orginal height. This could be a good
candidale for an inflatable weir, Propose to install & screw onto the
wair itself.  The weir crast could be compensaled for by selling the
sofew forward and crealing & small wall to maintain the weir crest
length. The. screw would be positioned River righl. This would be
inline with the river flow. Flood flows could be compensated for by
lowering the inflatable weir. A flood risk assessment may show that
ficod is not an issue upstream of this weir,
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7. Anderton Boat Lift

Cheshire West and Chester
Hydropower survey 442

Grid reference

SJ 64820 75308

Ownership British Waterways
Power estimation 86 kW
Cutline cost E420,000
Outfine gross revenue £90,000
Gross head 15.2m
Mean flow estimation 1,000 Vs
Access [ installation | Access for all machinery is possible.
issues

[ Grid connection

There iz a three phase power [ine close by,

Installation proposal

Absorb excess flows from the canal and direct them into a vertical pipe
absftracting waler from the top of the canal basin and exiling it into the
Weaver (an existing spillway does exaclly this). Hence the current
spillway flows would just be diverted to generate power. The pipe
could run from the spillway straight down the hillside to a powerhouse
on the banks of the Weaver navigation. It should also be possible to
mount it such that it is removable at anytime in the future. A small
powerhouse would be required on the banks of the Weawver, bul this
should be located as close to the bottomn of the boat Iift as possible,
The Anderton Boat lift museum could lake power directly from the
schamae, with excess feeding into the local supply network, This could
add another thread of interest to visilors 1o the museum and boat
traffic alike.

21
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8. Trafford Mill

Grid reference r 5J 45092 70695
Ownership Frivate

Power estimation 23.1 KW

Quline cost £244 000

Cutline gross revenue £17,000

Gross head 28m

Mean flow estimation 1180 s

Access [ installation | Access for all heavy machinery is possible.

issues

Grid connection A zingle phase conneclion poinl supplies the mill. & three phase
supply is approximately 100m away.

Instaliation proposal Flace an Archimedean screw onto the existing weir (River Lefl). Set

the screw forward and place a sluice gate to act as the new weir, This
will raise the upper water level back to whal it would have been when
the mill was operating. The sluice gate would be aulomatic and open
during o allow high flows past, withoul obstructing, A flood risk
assessment would be required. Increasing the weir height would
encourage more water (o flow o the old mill pond and would allow
the Trafford Mill Trust to fulfil there goal of operaling the former mill
machinery, which iz mostly still in tact and in place.

22
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9. Stanthorne Mill

Cheshire West and Chester
Hydropower survey 442

5J 684 661

Grid reference
Ownership Frivate
“Power eslimation 26.9 kW
Qutline cost £250,000
Dutling gross revenue £22,000
Gross head 3.3m
Mean flow estimation 1238 s
Access | installation | Should be possible for all machinary. However, the bridge will need (o
issues be load tested.
"Grid connection Single phase connection point at the mill building approximately 250m

away.

Installation proposal

Dredge out the former mill pond behind the weir. Raise the weir height
back to former height (add approx 1m). Did out the enlrance to the
former lade and install and Archimedean screw to pul water back in
just below the weir,
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10. Vale Royal Locks

Cheshire West and Chester
Hydropower survey 442

" Grid reference

5J 64078 TO349

Ownership

Brilizh Waterways

Power astimation 1685.5 kW
Culline cost EB40,000
Chutline gross revenue E122 000
Gross head 275 m
Mean fiow estimation 735 s

Access [ installation | Access possible for-all heavy machinery. However, the bridge may
iSsUES need 1o be load lesied.
Grid connection A three phase conneclion point is near by,

Installation proposal

There are two locks here and a sluice gate, Upstream there is a large
stone built structure with two large sluice-gates, acling as a weir and
flood relief and level control. A single Archimedean screw lurbing
could be placed in front of the single sluice gate adjacent Io the locks,
This location offers excellent access and proximily fo export power
and for maintenance. There is a long brick built channel in front of the
sluice gale, providing an ideal area to drain down. There are stop log
slots at either end and the sluice gate could be closed, A system here
could even possibly be on floats and [ift up and down in the chamber
depending on the relative water levels. This would mean it would not
impede the flow of water in a flood situaton. An alternative would be to
use the redundant lock chamber to install a screw in position, The
large strong and deep existing struclures will make |nstallation
relatively cost effective.

24
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11. Stamford Mill

Cheshire West and Chester
Hydropower survey 442

SJ 468 BET

Grid reference

Ownership Private

Pawer estimation 12.0 KW
Outline cost £170,000

Cutline gross revenue E13,000

Gross head 20m

Mean flow estimation 944 Ifs

Access [ instaliation | Access possible for all heavy machinery. However, the bridge may
issUes need o be load tested.

Grid connection A three phase connection 1o the mill house.

Installation proposal Install an Archimedean screw turbine inte one of the existing sluice

gates, The second gale would be aulomated and opened and closed
depending on the flows coming down the river. A spill way would also
be created just upstream of the mill, to divert excess flood flows back
into what would have been the natural route of the river, before being
modified for milling purposes.

25
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12, Walk Mill

Grid reference S 483 643
Cramership Privale
Power estimalion 1.9 kW
Outling cost £55.000

Outiine gross revenue £2,000
Gross head D647 m

Mean flow estimation 517 Uis

Access | installation | Access possible for all heavy machinery,

issues
Grid connection A threa phase connection to the mill house.
Installation proposal Either altach a gearbox and generator o the axiting mill wheal shafi,

or alternatively, install an Archimedean screw on the opposite river
bank, The use of an automatic level sensor would allow the Mill 1o
confinue 1o grind corn as il does ioday, as the screw would shul down
when the wheel was operated.
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13, Fradsham Lock

Cheshire West and Chester
Hydropower survey 442

SJ 53685 TB743

[ Grid reference
Cramership British Walerways
Power estimation B3I kW
Oulline cost £3,000,000
Outline OrOSs MEVenue £50,000
| Gross head 0.8m
Mean flow estimation 17,470 Ifs
Access [ inslallation | Access pn&aﬁla for all heavy machinery.
IS5UES
| Grid connection A three phase grid connection exists close by.
Instaltation propasal Ta progress a scheme here the head would need 1o be raised.

Features on the ground suggest that it would be impractical to
consider raiging the height mare than 0.6m. For such a low head and
high flow sewveral Archimedean screw turbines would be required, to
reach the stated oulpul. This is unlikely to be a viable option, although
there is plenty of room in and around the existing structures,

27
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14, Stapieford Mill Weir

Grd reference 5J 48194 64540

Cwnership Private

Power estimalicn 8.4 kW

Outline cost £150,000

Outling gross ravenue £10,000

Gross head 25m

Mean flow estimation 517 lis

Accass | installation | Access possible for all heavy machinery.

issues

Grid connection Single phase conneclion point approximately 250m.
Installation proposal Place an Archimedean screw onlo the existing weir (River Left). Set

the screw forward and place a sluice gate to act as the new weir. This
will raise the upper waler level back to what it would have been when
the mill was operating, The sluice gate would be automatic and open
during high flow to allow high flows past, without obstruction. A flood
risk assessment would be required.

28
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15. Mill Coltage

Cheshire West and Chester
Hydropower survey 442

Grid reference SJ 48617 62361

Crwnership Privale

Power estimation B9 KW

Oulline cost £160,000

Cuilling gross revenue £10,500

Gross head 28m

Mean flow estimation 470 Uis

Access [ installation | Access should be possible for all machinery, though a load 1est may
iS5L0S need to be undertaken on an access bridge over the River,

Gnd connection Single phase o adjacent properties.

Installation proposal

This mill is typical of many of the mills seen an the river Gowy. There
would once have been sluice gates 1o raklse the head of water
upsiream, The wheel and mill machinery have now been remowved,
and the mill has been renovaled as residential accommodation, It
would therefore make development more worth while if the head could
be raised again. The installation could take ptace on the opposite river
bank fo the mill. There is a small area of rough grass adjacent fo the
weir with ample space for the lurbine. This would mean the river was
not deprived of any of s flow and only the weir itself would be
deprived of any flow. The farming activittes use a lot of power and it is
thought thal most of the power generated could be absorbed back inlo
the bulldings on site.
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16. Mill farm 1

Cheshire West and Chester
Hydropower survey 442

Grid reference 5. 50558 60786
Cremership Privale
Power estimation 6.2 kW
Qutiine cost £150,000
Qufiine gross revenue £60,000
Gross head 2Z2m
Mean flow estimation 423 s
Access [/ instaliation | Access possible for all heavy machinery.
issues
Grid connection A three phase connection paint supplies the farm.

Installation proposal

This mill is typical of many of the mills seen on the river Gowy. There
would once have been sluice gates o raize the head of waler
upsiream, The wheel and mill machinery have now been removed,
and the mil has been rencvated as residential accommodation. It
would therefore make development more waorth while if the head could
be raised again. The installation could take place on the opposite river
bank to the mill, There is a small area of rough grass adiacent to the
wair with ample space for the turbine. This would mean the river was
not deprived of any of its flow and only the weir itsell would be
deprived of any flow. The power generated could be fed back into the
buildings near to the scheme,
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17. Bates Mill

Cheshire West and Chester
Hydropower survey 442

[ Grid reference §J 53247 60217
Crwmiership Privale
Power estimation 6.7 kW
Outline cost £150,000
Oulling gross revenue EG0, 000
Gross head 25m
Mean fiow estimation 400 1's
Access [  installation | Access possible for all heavy machinery. Although in some places the
issues buildings may cause restrictions.

Grid connection

A single supply to the mill.

Instalkation proposal

The owners have renovated the mill from scralch and have already
installed a hydro power scheme. They have had a hydro engineer in
for design and insiallabon of the system, The owner uses the mill
machinery fo drive a generator and produce power off grid, which he
uses for his own domestic consumption. In the winter he can generate
as much as 3kW and in the summer, between 1 and ZEW. He has alzo
been experimenting with water source heat pumps driven by the head
of water. This system may prove mare worth while than installing a
hydro scheme for some of the smaller sites in this study (further
investigation needed).
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18. Tarvin Mili

Cheshire West and Chester
Hydropower survey 442

Grid reference S 45088 G489
Ownership Private
Power estimation 1.4 kKW
Gutiine cost £80,000
Outline gross revenue £1,500
Gross head 28m
“Design flow estimation | 100 Us
Access | installation | Access possible for all heavy machinery.
issues
Grid conneclion A three phase conneclion 1o the mill.

Installation proposal

Milton Brook has a low flow hence there used to be a very large mill
pond which would have streiched back underneath the main road
{A54). The mil pond is now heavily silted and the weir itself appears
partially lowered. The construction of the AS4 hy-pass round the
village of Tarvin would probably make the re-use of the former mill
siructures oo difficull. However, just downsiream of the welr, to the
north west, there is a short seclion where the brook is canalised. This
would provide an opporunity to lower an Archimedean Screw along
with a slulce gate into this channel section to creale in essence, a new
weir downstream of the original. However, this would permanently
submerse part of the bridge buill over the brook, so the highways
agency would need consulting before & scheme was progressed. A
sultable grid conneclion point exists al Tarvin Mill ieelf.
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18, Duddon Mill

Cheshire West and Chesfer
Hydropower survey 442

Grid reference SJ 51310 65740
_Dwnmhip Private
Power estimation 2.0 kW
Qutfine cost £120,000
Oulline gQross revenue £1.500
 Gross head 3.0m
Design flow estimation 100 Ifs

Aeoeass [ installation

IS5Uas

Access possible for all heavy machinery.

Grid connection

A three phase connection point exists close by,

Installation proposal

The original mill has long been demolished and only the wheel pit
remains. Like other mills on this brook, a large mill pond and the
diversion of other water courses into this pond was necessary for the
grinding of comn. Today the mill pend s heavily silted and largely full of
willow trees. The main flow appears to either by-pass the mill pond by
going over the weir or passes through the mill pond into what would
have been the spill way for the mill pond. The former wheel pit offers
the best opportunity for a turbine. However, in order io achieve this,
the mill pond would need de-siiting and the water courses would need
to be re-routed back into this pond. The original spill way could be
made suitable to take excess flows with an additional spill way
upstream of the mill pond. The farm has a suitable grid connection

point. There 5 adequale access via the long drive down to the
adjacent farm,
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20, Swinford Mill

-

Cheshire West and Chester
Hydropower survey 442

Grid reference

S 48374 TOO0T

Ownership Private
Power estimation 1.2 kW
Qulline cost £120,000
Culling gross revenue £800
Gross head 18m
_Diasign flow estimation 100 s
Access [ installation | Posgsible for all heavy machinery.,
issues
Grid connection A three phase connection to the mill.

Installation proposal

There are the remains of an old waler wheel in sifu. The main fiow
passes under a small bridge at this point adjacent 1o the water wheel.
There = a heavily silted mill pond just upstream. There would have
been a sluice gate in front of the mill pond 1o rame the level of water, It
would be possible theoretically to reuse the existing wheel, however
the full ocperating head avallable i much greater than could be
encompassed by the wheel. A new sluice would need to be insialled
and the turbine could be located in a similar position to the existing
structure. No other evidence of the mill building appears o exist, so it
must have been demolished. A suitable grid connection exists close

by.
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21. Coddington Mill

Cheshire West and Chester
Hydropower survey 442

Grid reference

SJ 45375 55050
Ownership Private
 Power estimation 8.6 kW
Cutline cost £10:0,000
Quiline gross revenue E12.000
Gross head 4.2 m
Mean flow estimation 306 Us
Access [/  Installation | Possible for all heavy machinery.
issues

Grid connection

A three phase conneclion to the mill.

Installation propasal

This mill is built in a very similar style lo the mills on the River Gowy,
with a large mill pond er Penstock of water controlled by two sluice
gatesiweirs. The former mill gear still exists although the mill itself has
been converted inlo residential accommodation, Currently, the owners
do not run the turbing but this could be serviced and a generator and
gear box could be added to the output shaft of the turbine. This means
it should be cost effective and easy to get a system up and running
here. Currently the main flow passes through the two sluices and the
mill pond Is heavily silted. The weir up stream would also need some
repair as well as some excavation to the tairace of the turbine. It is

anlicipated thal the majority of power generated could be consumed
directly on sita.
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22. Acton Mil

Cheshire West and Chester
Hydropower survey 442

Grid referance SJ SBETI T4TI6
_Erwrmshlp Private
Power estimation 2T KN
Outline cost £70,000
T Oulline Oross revenue E2, 700
Gross head 40m
Mean flow estimation 100 s
Access [/ installation | Possibie for all heavy machinery.
issUes

End connection

ﬁiﬂgla phase io the Mill

Instaliation proposal

This mil has a large mill pond. and overllow where most of the Aow cumenlly
passes. Thera are bwo manual sluice gales which the owners manually
oparata 1o control the mill pond kel and fiood Aows. The mill iself has been
corverted imo residential accommodation. Howewer, bolh the two fommear
wiveal pits still remain untouched. Thay are however, both seaied. Thers Is an
acoess manhole inle one wheel pit via a garage upstairs, A flow ol water
passes through both wheel pits and into the former taidrace a1 all times. Duwe o
the space resirictions and high head, any turbine installed will need 1o ba
daliviered in pars and constructed inside one of the foomer wheal pis. This
may be possible with a cross flow turbine. The failrace may need to be
excavated immediately adjacent o the downstream side of the house, as this
has been filed In and throtiled down simply 1o allow an amenity fow throwegh.
The manual slulce gates could be automaled lo contrel varying Aows. The
secess road should be suitable for heawy machinery. However, il is nol
envisaged thal any significant or disruptive installalions would be agreed upon
by the cwner as this & their family home. Tho lower oor of the house would
provide an excellent area to housa the conlrol gear and an access door into
{he wheel pit could be installed for ease of fulure mainienance.
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23. Milcet Upper Mill

Cheshire West and Chester
Hydropower survey 442

" Grid reference SJ 59515 72077
Dwnership Unknowm
Power estimation 1.7 kW
Cutline cost £&0,000
Cullime gross revenue £1000
Gross head 2.5m
Mean flow estimation 100 s

Access [ installation | Access for all heavy machinery is possible, but will need to cross a
EsLEs private garden,

Grid connection Unknown

Installation proposal The weir 2t this sile has been breached and waler no longer flows into

the lade. The weir would need to be repaired and this should be able
1o be done relatively cheaply. A turbine could be placed adjacent 1o
the weir a short distance into the former lades. The lade would need to
be blocked to stop flows trying to run down the lade to the former mill
An earth wall could be created from excess spoil during construction.
The nearest grid connection point would be the old mill house which
was once part of the mill buildings, approximately 200m away, Access
to the site s currently via a public rnight of way bul suitable access
could be arranged with the cwners of the old mill house, should this be
reduired,
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24, Mitcot Lower Mil

Cheshire West and Chesler
Hydropower survey 442

Grid referance S5J 59734 T2332
Cramership Private
Power estimation 3.1 kW
Qutline cost £90,000
Qutling gross revenue £2,500
Gross head 4.5m
Kean flow estimalion 100 s

Access [ installation | Possible for all heavy machinery.
msues
" Grid conneclion Unknawn

Installation praposal

The mill has been renovated into residential accommodation with the
former wheel pil removed. No evidence exisls of this. The overflow for
the mill pond has been cullivated by the present owner who has also
ingtalled an automated sluice gate io control the mill pond level. The
layout of the site would make it difficult for any instaliation to be simple
o fow cost. However, it is envisaged thal some kind of artesian well
sysiem could be used to transfer the head to the tairace downsiream,
The tailrace at this point has significant growth of wegetation which
could help to disguise a lurbing in this location. There is excellent
access from lhe road side and the power should be able 1o be
exported o the former mill,




Cheshire West and Chester
Hydropower survey 442

25_ The Oid Mill
Grid reference 5. 64679 68640
Ownership Private
Power estimation 2 kW
Qutline cost £70,000
Cutline gross revenue £1,800
 Gross head 30m
Mean flow estimation 100 s
Access | Installation | Possible for all heavy machinery.
isgsues

Grid connection

Linknonem

Summary

The mill has been renovated into residential accommodation. An
ornamental waterwheel has been placed on the side of the mill. The
hydraulic features have largely been removed, bul a tail race pond still
exists. It may be possible to route a hydro scheme in and around the
existing buildings. It was nol possible to fully survey this area because
the owner was not interested, Access would be possible for most
machinery depending on Wype of turbine and location selected.
Significant excavalion would be required to re-open the former mill
channals,
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Cheshire West and Chester
Hydropower survey 442

26. Old Mill / The Wheel House

Grid reference 5J 57981 65114
Cremership Private

Power estimalion 1.5 kW

Outline cost £70,000

Outline gross revenue £1,600

Gross head 40m

Mean flow estimation 100 Us

Access | installation | Access to the mill pond and spillway are possible from the road. It may
issUas be necessary to arrange access through the garden of one of the
residential properlies in order 10 8ase acCASS CONGEMMS.
Grid connection Unknown
[ Summary The old mill has been renovated into residential accommaodation with

all the forrmer mill workings siripped out. The intake and tail race have
been blocked. Significant residential development has occurred in and
around the fields downstream of the mill. A spillway for the mill pond
passes under the road before byvpassing ihe housing estate and
rejoining the main brook. A turbineé could be located onto the spillway
iseff with the aid of an additional sluice gate to effectively mave the
weir crasl under the road to the downstream side of the mill pord. Thes
would ideally place the system to feed info an adjacent property.
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27, The Oid Flour Mill

Cheshire West and Chester
Hydropower survey 442

[ Grid reference $J 59958 65566

Ownership Private

Fower estimation 2.5 kW

Outline cost E70,000
“Outline GrosSs Mevenue £1,600

Gross head 4.0m

Mean fow estimalion 100 Ifs

Access [ installation | There is good vehicle access from the road o the mill pond and into
IS5Uas the garden of the mill.

Grid connection Single phase to the mill,

Summary The house has been renovated into residential accommodation. A

small country lane now divides the mill pond and the mill. The former
intake channel, wheel pit and tailrace have all been blocked, However,
the spillway still exists and flows through an ornamental water garden
down to the main brook. The spilway passes under the road in a large
pipe. It ks thought that some kind of coander type intake devise could
be lecated in the end of this pipe to feed a turbine located further down
the garden. The coander intake would allow excess and high flows to
by-pass the furbine, taking the current route they do today. All the
power generaled could be fed into the mill, The turbine house and
intake pipe should be able to be disguised in and around the
ormamental garden.
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28, Bunbury Watar Mill

EEE——

Cheshire West and Chester
Hydropower survey 442

Grid referencs

SJ 57310 58047

- Ownership Private
Power estimation 2.THW
Qutline cost ES0,000
Qulline gross revenue £2.700

Gross head 40m
Design flow estimation 100 Ifs

Access [ Installation | Possible for all heavy machinery.

IE5UBS

Grid conneclion A single phase supply o the mill.

Surmmary Bunbury Mill is a fine example of an historical watermil. The water

wheel and machinery are still maintained. They occasionally grind flour
and have in the past opened up 12 visilers and school groups. There is
an educational classroom on site. There are two ways fo approach a
scheme al this site. Either a gearbox and generator driven directly
from the waterwheel shaft or an Archimedean Screw turbine located
downstream of the current mill pond spillway. In conjunclion with a
new sluice gate, there is u-shaped uniform channel which could be
suitable to support the upper end of the hydro scheme and bring the
head of the mill pond under the road bridge. The power generated
could be fed into the existing mill building or altematively into the
nearby by United LHilities processing plani.




39. Oldcastle Mill
% 1',?-'..- El:-!l

Cheshire West and Chester
Hydropower survey 442

Grid reference SJ 46898 44510
Cremership Private
Power estimation 1.5 kW
Cutline cost E60,000
Outline gross revenue £1.600
[ Gross head 2.3m
Design flow estimation 100 U's

Access [ installation | Access would be more challenging for large vehicles and heavy loads
i5sUes due to the steep gradients of the drive and hair-pin bands.
Grid connection Unknown

instaliation proposal

This mill is curmantly undesgoing some renovation by the current cwners, The
mill iself is designied 1o run from a small ibutary, which feeds inlo the Wych
Brook. The former mill pond is often allowed to be empty with the flow passing
through a spillway into the tadrace via an crnamemal gardenfish pond. The
omamental fish ponds would inhibit any hydro scheme and a weir which has
been buill at the end of the tailrace would need 1o be removed to allow the
wheel to be operable again. Currantly the Tool of the wheed sits in about a fool
of water. A gearbox and generator could be directly coupled 1o the main shafi
of the waterwheal. Two control sluice gates could be located in the mill pond at
the entrance to the intake for the wheel, These gates could be vsed to control
the flow of water inlo the whesl with the spilway sluice gate set al an
appropriate lavel for the operation of the whoel. The power generaled could
then be fed into the mill Building,
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Cheshire West and Chester
Hydropower survey 442

5J 45675 44206

Ownership Private

Power estimalion 6.6 kW

Outline cost £130,000

Qutline gross revenue £4,200

Gross head 28m

Mean flow estimation 357 Ils

Access | installation | Access is possible, but may be challenging for some machinery due to
(301 the steep gradient.

Grid connection Linknown

Installation proposal

The mill has been rencvated into residential housing. A demonstration
waterwheel has been filted into the wheel pit which appears to be
narrower than whal would have been enginally there, The mill pord is
maintained and there is a series of four sluice gates acting as a weir to
control the level in the mill pond. A continuous flow passes bath
through the wheel pit and overfunder the four sliice gates. The four
sluice gates appear (o be maintained in good working order, There is a
walr downsiream of these four sluice gates, reducing the possible
head. This should be removed and an Archimedean Screw turbine
could be placed directly in front of ane of the four sluice gates. This
turbine would have a drop down sluice gate to-allow it to be used ina
flood event as per today, The drop down sluice gate allows flood flows
o pass underneath the turbine. A foundation of a lower end of the
furbing would need to be made. The power generaled could be fed
inta the mill house.




31, Sarn Mill

Cheshire West and Chesfer
Hydropower survey 442

[ Gnid reference SJ 44113 44719

Ownership Private

Power estimation 4.3kW

Cutline cost E130.000

Culline gross revenue £60.000

Gross head 1.8m

Mean flow estimation 360 I's

Aceess | installation | Access on fool only from the mifl side. However, heawy maﬂﬂn&fr
isSUBS maybe able o approach from the opposite side, but this would require

cooperalion from the land owner,

Grid connection

Urknown

Installation proposal

This mill has been renovated Into residential accommodation, with all |
the mill machinery removed, The undershol waterwhesl still exists.
There is also a drain down sluice gate on the opposite side of the weir,
The weir height would need to be raised to ils former height. It may be
sensible to consider an inflatable weir crest to ease flooding concerns.
The Archimedean Screw turbine should then be located into the
former drain down sluice, with a sluice gate behind. The power
generated could then be fed either into Sam Mill or the adjacent
industrial propertias.
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32. Stretton Water Mill

Cheshire West and Chester
Hydropower survey 442

Grid reference SJ 45107 529083
Ownership Cheshire Museums Servica
Power estimation 21 EW
Dutline cost £50,000
Oulline gross revenue £2.700

| Gross head 45m
Design flow estimation 100 U's

Access [ instaflation | Access possible for all heavy machinery.
ISEUES
Grid connection A three phase grid connection is nearby.

Inztaliation proposal

The mill i currently a working museum and o walerwheels have
bean preserved in excellent condition, along with most of the ancillary
components. They plan to drive a small generator from the overshot
wheel for the visitors benefit, but this will be off-grid generalion only.
The other pich-back wheel has an open space around the non-mil
side of the wheel. It i also encloged within the bullding. This would
lend itzelf o having a gearbox and generator direcily coupled to the
shafl. The conirol gear could be located within the mill bullding or on a
standalone platform. The power could then be exported via the nearby
three-phase grid connection.
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33, Preisilands Farm

Cheshire West and Chester
Hydropower survey 442

Grid referance 5J 559 587

Cwnership Private

FPower estimalion 0.4 kW

Qulline cost £60,000 N
" Oulline Oross revenue ESO0D

Gross head 1.2m

Mean flow estimation 50 Iis

Access [ installation | There is suitable access for heavy machinery at this site,

issUEs

Grid conneclion Single phase supply lo the nearby property. A three phase supply also

cloze by,

Instaltation proposal

The current sluice gate impounding the water is in a state of disrepair
and the level is below the design intended. It would be possible to
raise the impoundment te improve the head. An Archimedean Scrow
turbine could be located at the end of the spillway, which passes under
a small access track. A small weir or impoundment would need 1o be
installed alongside the furbine to impound the water and to allow
excess flood flows to by-pass the twrbine. A small foundation for the
upper and lower end of the turbine would need to be crealed. The
powier generated could be used lo power the farmhouse.
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34, Tustone Mill

Cheshire West and Chester
Hydropower survey 442

Grid reference SJ 56752 59362

Ownership Private

Power estimation 31 kW

Outline cost £80,000

Cutling gross revenue E2. 70D
Gross head 4.5 m

Design flow estimation 100 ls

Access | Installation | The installation site is close lo a road, therefore suilable for all
_i_asuars machinery.

Grid conneclion A single phase supply is in the vicimty.

Installation proposal The mill has been renovated into residential accommodation. The

impoundment of sluice gates which would have held the water in the
mill pond has been removed, The mill pond is empty and lush with
vegetation as a result, The main flow of the river weaves through the
mill pond and under a road where the sluice gates would have been
around the mill. There s a significant head al the sluice gates
therefore an Archimedean Screw urbing in conjunchion with a sluice
gate could be used to impound water again in the mil pond. A drop
down sluice gate would allow flood flows to by-pass the turbine. A
suitable grid connection point i close by,
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References
Wikipedia. Cheshire West and Chester; the River Dee; the River Weaver: the River Dane:

the River Gowy Route and background information. hitp:/fwww.en wikipedia org
[ACCESSED 23-09-10]
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