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1.  Summary and acknowledgements

David Whitehead Associates (David Whitehead, David Lovelace and Caroline Hanks) are
pleased to have been commissioned by Histemigland (project number 7158) to identify the
resource of water meadows in Herefordshire.

We have elucidatetthe origins and istory of irrigated meadows ineir various forms
throughout tle county of Herefordshire fromeilr earliest appearance iretdbocumentary
record to tleir decline tihough tre latter part of te 19h century and demise as working
systems in th earlier parof the 2@h century. We consider howdhdevelopment of water
meadows in te county was influenced byeahdeas of writers andndowners witin and
outside Herefordshire.

There is much variability in #htype of meadow irrigation practiced irettounty Simple
‘catchworksystemsvherebya channeis fed from anaturalwatercourseto irrigategrasslands
were frequent botbnhill sides and in tb lowland and river valley meadows. ®thmetlods
included tle control of natural flooding by entrance and exit sluices sometimes aléithg
upward. Map and historical air photo evidence shovet the more sophisticatédedwork
systemswith regular ridges opanes(described later) and well known in soeith counties
like Wiltshire were also present ingltounty and some existed up te #t940s. More frequent
are tle ridgedmeadows owalley floors andlood plains which hagthe appearance
somewhere between bedworks &mtye and furroworiginating from Medieval arable
cultivation.In general tere seems to have been quitaia of grassland irrigation medlls
developed to suit local circumstaremedeconomy including hyld systems which are difficult
to classify.We also examine thcomplex relationship between mills, mill races and water
meadow management, how millers and water meagmsatorsco-operated and ghproblems
that ensuedavhenthey didn't.

A series of flighs by the RAF in the winter of 1946 revealséiremarkable extent ofeh
survival of water meadows as eavtirk features in t@ landscape, wheth active or not. The
seven decades since of post war agricultural development has not been kankdeiotégeof
traditional farming and water management practicesdrcttunty but nonetliess many
eartlworks associated witwater management still survive and more remain to be found.

The digital age has given us tools not available to earlier landscape histodhres te
Geographic Information System (GIS), Light Detection and RangiiigAR) and availability
of high resolution aerial photography and we have made full uses#éahd our workflows
we hope are transferable to similar studies irogarts othe UK.

In this report we have described 120 water meadow sites details of which age on th
accompanying DVD witlillustrative examples tioughout tiis report. Some are only historic,
some are candidateatermeadow sitegetto be definitely classifiedosne sites ar&nown
and/or already on ghHistoricEnvironmeniRecord (HER) tavhichwe have added extra
information. Characterising and defining surviving sites is impoftaritelpinglandmanagers,
ownersandstatutory bodies ensurediih recognitionconservation and appropriate
management. To ihend our results will be useful toode statutory bodies such as Natural
England, County Archaeology Service, advisamdthe farmergshemselves.

The memories of farmers ancethfamilies of tle workings dirrigation systems have been
especially valuable in bringingeke systems to life and showing how integraytivere to tk
pastoral economy of éhcounty. The increasing emphasis of sustainableadstbf land use
especially in relation of catchment negement, nutrient cycling and flood alleviation has
brought a recognition of éhvalue of tlese traditional systems which may yet find a role & th
future countryside of #ncounty.



One us (CH) has initiatedelHerefordshire Meadows Group a recently foh@roject which
over the next five years will be promoting and sharing vgthziers and meadow owners
practical methds for restoring biodiversity as well as recognising and coingeany
associated historic attributes.

This project has reliednmany ontributors including farmers, local historians, archivists and
the many organisations from whom we had sought informatnoladvice. We are gratefiédr
the cooperation of tb manyfamersandlandowners who have given us access ¢ thnd,
guided usaroundtheir fields and hedgerows and have also shareid temoriesandgiven us
first hand information about how some oé#e watemeadowsnay have operated. We
especially wishd thank Tony Normarof the Leen Farm (also of éWWye andUsk Foundation)
Bevan of tle ForgeFarm,Hugh Loweof Court Farm, MiLewis formemories of Moorcourt,
Bill Layton andSally Whittall of Ivingtonbury EdwardBulmerandthe Courtof Noke, James
Hawkins andthe Warren FarnandLeonard Chas#or his unparalleled knowledgs the history
of drainage in th county and téarmadvisor Mike Williams of tk Wye andUsk Foundation.
Thanks to archivist Sue Hubbard who has given us valuable archive refemenwssdow
irrigation, to John Freeman for sharing his exhaustive fiafdes database for indications of
water meadows and to Geoff Gwatkins for his incredibly usefid tithp transcriptions with
their land use and field names conveniently annotatedangd Lewis her meticulous
transcription of tke only known map of a wonkg Herefordshire water meadow.

The staff at te search room of éhEnglish Heritage ArchivandLibrary at Swindon have been
most patient in dealingith our requests to acces®tmany 100s of historic aerial photographs
which have proved so crucial iswealing tle extent of meadow related eavtirks in the

county in tle mid 20th century. We thnks tte staff of tle Hereford Archive and Resource
Centre (HARC) who have help us find atiuof the local documentatioWe have had ta
benefit of experiencandlocal knowledgefrom local historians Barbara Joss, Kate Lack, Roz
Lowe and members of thGolden Valley History Grouf@-heproject has benefitted from
discussions witlthe land managment team at Natural England andithnistoric landscape
advisors Estér andJez Bretlerton, withcounty archaeologist TitHoverd ancHistoric
Environment Record officer Liam Delaney foethadviceandalso accest some of tle

recent air photos takeby the Council staff. Finally we woullike to thankour project manage
Nicky Smithat Historic Englandor her supporaindgreat patience asdtproject overran its
agreed timeonstraints.

We trust that ths report and datbase will stimulate furdr study, appreciation and
conservation of a neglected aspect ef iterebrdshire countryside.
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Meadows at Ivingtonbury (see sequence SO45 Ivingtonbury _meadows)
Left: Leonard Chase, former chairman of the Lugg Internal Drainage Board, explaining
operationof the water bannel supplying the main meadow water.

Middle: Remains of a wood and metal sluice gate in the hedge the controlled the chan
Right: brick arches over the drain channels in the far water meadow.




2. Water Meadows in Herefordshire: Introduction

Just before th grassland plougtp campaign of WWII, Captain Eustace Kuigng (1880

1975) decided to recorfdr posterity tle details of hisvatermeadow system at Staunton
Arrow that had been operating on fesnily'slandfor many decades previously. This he did by
annotating his 2fch to the mile ordnance survey map in pencil meticulously marking all th
supply channels, draining channels, ridges and stjateswith arrows shwing the directions

of flow. Such infield structures weraotdepicted eveonthe most detailed offial maps of

the time but meadow irrigation can still be inferred since, adsrcse, th sluices and weirs

on water courses supplyingetirrigatedfields are usually shown. Netteless, KingKing's
annotations constitutegtonly known map of eatermeadow system in Herefordshire see
pages 3@nd66.

Most permanent grassland in Herefordshire, aleitig any eartivorks such as water meadow
structures, has been ploughed up atreotime during th last century, a large proportion since
the 1950slt was trereforefortuitousthat therewasan air photographic sortie undertaken by th
RAF over parts of Herefdshire on te 4h December 1946 At this dae the sun casts long
shadowsenhancing surface topography whfohlow lying landwasmade more visiblenthis
date by tle water lying in hollowsndchannel bottomsThisremarkable series of vertical air
phaos shows tat ridgesand channelespeciallyin valley bottormmeadows wercommon
place even after thploughup campaign duringVWIl. Below is a geaeferenceagxample:
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The practice of irrigating grassland has a long history and has been observed in many countries.
The aim is to stimulate moreraproductive forage growthnd to supply water during dry
spells by using only thnatural resources ofehocality. The faairs conferring thse

advantages include nutrient enrichment, increasing ground temperature in early spring,
oxygenation, increasg pH and tlese aspects habeen investigated by a number of
researchefs The effort of construction and management needéd tepaid by benefits togh
pastoral economy bofior individual farmers and thcountryside as a whole. Past advocates of
'watering meadowsncludedJohnFitzherbert (1523), Rowland/aughari (1610), Samuel

Hartlib® (1651), George Boswél{1779) as wi as the examples of actual systems carried out
by entrepreneurial improvers such as Barl of Pembroke on his Wiltshire gstain tke 1%h
century. To gestion asvhatextent tle various advocatanettodswere transferred to
Herefordshire or whe#r meadow irrigation practices were already well establishedein th
county has been obscured bg tatter day fame of HerefordshiemdownemRowland Vaughan
ard his book published in 161ostApproved and Long experienced Waftéorksa subject

we consider in detailn his book Vaughan tells usaghhewasinspired to embark upon his

water meadow projects by observing treneficiakffectsongrass growttof water escaping

from a mill race. We find a close connectionfalways com@mentary, betweeneh
requirements of #awatermill and those of meadowrigation.

One of tle simplest forms of meadow irrigation igthatchwork' system whereby a spring or
water course is interrupted by a channel or series of channels filiguiothe contours of a
hillside or along tk raised parts of a lowland meadow. To alloewater to spill out into &
meadow, breaches are madéhe chanels which could be as simple as removing clods of
earthat intervals or permanent sluice gates. We liaweda number of examples ofdke
systems botim the hill areas (The QuakeFarmin the Escley valley page 57) ancetlowlands
(Lugg valley at Aymestrey page 43ndthe Curl brook at Moorcourt (page 34).the case of
the Quakers Farm a number diamnels radiateutfrom just below tle farmyard onto tle
meadows below to distribute water and nutrients aloadnilside meadows of évalley.

Another simpleform of meadowirrigationis referredto as'floating upwardswherebyentrance
and exit slices are in place to temporarily impouaidotherwise controflood water on a
meadow especially to encourage silt and nutrient disposifiois pratice appears to have been
in operation in th late 16 century atEytonon the Lugg (see page 8) and grably on tle Dore
valley water meadows (see page I0jeflood water should not lie too long ahwise
anaerobic conditionwould develop @maging tle grass rootaindoffsettinganyadvantages of
the inundation. It is easier to controktinovement of wat onland withthe smallgradients
typical of river valleys if tle water is channelled by ridges,HadrianCook (withhis ce
authors) olserves in Is study of tle origins of water meadows in Englaidthout ridges it
would not have been possible to keep water moving steadily acros®thurface, as ¢
technique required: moving water dissolegggenbut stagnant water creates anaecob
conditions, inimical to grasgrowth’.

Indeed a great many valley bottom meadows, likely to have in grass for many c&rdogies
ridged as shown by é11946 air photos and presently in well preserved surviving examples i
the Lugg valley between around Suttorde&Shelwick (see pagds, 48). Some of #se ridged
meadows are probably artefacts of Medieval arable cultivation whose plough teams,
anticipating tle turn at each headland, produced ridges aitharacteristic suousreversed

'S shapes. If such ridgenad no utility or wee an encumbrance farmers were quite capable of
flattening ttem out by ploughing if #y wanted to as was evident in a court case of 1627
referring to a meadow in éhmanor of Credenhill (probdy in the Yazor valley). The tenant
there, accused by his lalwid of damaging th lands, claimed #t on tlke contrary he had
improved tle lands including #'Great Leasowwhich'lay in highe ridges.. andahthe same
leasowe was thbetter for te plovinge and laying playrie

Herefordshire Water Meadoy Page2



A court casdetween tb operator bLugg mill and the owners of thse meadows around
SuttonandShelwick in 1847 proves &t these ridgedneadowavere being indeed being
operated a$loated water meadowandthat the ridgeswere being used to assist iretbontrol
waterflow whatever tlir origins may have been (see pagesi9y.

At appears tat ridges created by arable cultivation in river valley valleys, perhaps dueng th
expansion of Medieval arable culitvon prior to tle Black Deathhad utility in water contid
when returned to gssland. A possible additional benefit of torrugated surface isethvater
table height varying to suit sward grovahdifferent conditions tiough tle year. The extent to
which arable ridge and furrow later served meadow iragas difficult to de¢rmine but te
overlap between thtwo is clearly established.

A more difficult question to answer is to what extert'bedworkssystem offloated water
meadows was in opation in Herefordshire and to what exterg tountys ridged water
meadows pdsand present were similar. The bedwork systems is more sophisticated and
involves tte creation of parallel ridges granesalong tke tops of which water runs along a
small gully or 'top channeland tren flows out on eitér side oer the grassland anato lower
receiving channels betweeretpanes

These systems were generally constructed on meadows in valley bottoms whreoedhevel
ground required #ngreater contradf water flow afforded by thridges and channels. Thesbe
surviving exampleare along th river Avon in Wiltshire: th Harnham water meadows and
those at Lower Woodforfd It is unclear whetér the ridges of te Shelwick meadows had top
channels alonthem; if so, tkey are not visible today, attigh decadesf livestock grazing
may well have erasedeém. There are however some meadowvas dippear in th RAF photos
of the 1940s which are clearly well planned wiitiges tlat are entirely straight andnadlel in
contrast to thse withmore sinuous and varialdelges. One exampls thre meadow just north
of Lugg Mill and part of tlke legal case mentioned above (and see pagd94m ths RAF air
photo below which was taken oretith November 1941 botthe top and drain channels of
the panes are visible. Thwilding in tre SW coner is Lugg Mills, see

SO54 LuggBridgeFarm.
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From what can be deduced frone tking-King map of tle Stauntoron-Arrow meadows tay
appear, in part at leagb be a bedwork system. The water meadowashh mapped occupied
about 8Ghectares but thevidece from maps and oral history indicateatttiis was a small
fraction of tre total area of managed irrigated meadaoat tad extended over 100s of hectares
of the low lying land of tle River Arrow valley as it opens out fronethoriined valleys of tle
uplands and into thexpansive flat lands between Pembridge and StawomdYlye. The main
channels alone which suppliecttvater meadows (tise tlat appear o the contemporary OS

map or can be traced oretiground) have a combined tgh of at least 17 knfsee page 30).

The water meadows ofeélVigmore Basin were of similar extent and complexity (see page 23)
and in bothvalley landscapes ¢hmain channels also supplied water mills.

One overlooked benefit ofélse large extended vallsystem withtheir mynad of channels

mill races, sulchannels, controlling weirs and leats waattinole in distributing and reducing
the kinetic energy of #ir associated main rivers. Anecdotal evidenceasttie operation of
water meadows #dreby educed flood eventst pertinent isge at present so it would be useful
to quantify the effect in a hydrological simulation.

By the end of tle war tle King-King meadows were almost all erased by pfough by order of
the county War Agricultural Executivéommittee (WAEC) (sepage 66) andlgnough many
other water meadows survived to be photographed &RiF in tre 1940s most have been
destroyed since. Nonetdless, tb remains of former water meadows arglrtthannels can still
be found on many farma the form of old slute gates, abaonded channels and indeed
sometimes unploughed meadows or parsabf.

This project has recently contributed te tHerefordshire Meadows Group, a new five year
facilitation project funded by DEFRA to encourage tiorservation management grassland
onfarms along witttheir historic attributes including ¢hidentification of water meadows or
their remnants.

Our results will increase ¢ghawareness of éhwater meadow resource iretbounty, stimulate
further researcland field work, add tthe knowledgéase of tk Historic Environment Record
and assist farm advisors to identify any features associatedvaiign meadows and to help
target agrenvironment funds for #ir conservation management.

In recent years #rehas been an upsurgeinferest in weer meadows, #ir history

conservation, restoration and community engagementelodiming years #re will be much
discussion and lobbying regardingetfuture of farm and rural support pd&texit so ths report
we hope will contributed the advocacyor proper recognition of water meadows not just as an
important heritage aspect okticountryside but also as a contribution to a sustainable rural
future.

C. R. H. Sturgess, a drainage officer who was also involvédtike work of the WAEC,
published he notes of th system supplied by Kirl§ing and writing in 1947:

'that since tk late [nineteen] eightiesdtfloater ceased to have been employed by one farmer
after anotler, but tkat in the course of th precedin@00 years tb textureof the soil was

changed from poor heasioil into that described as alluvial, as ovee ttourse of th years th

silt was floated on to thland from tle irrigation channels. There were more such systems in
Herefordshire, but | do n&now of one in workag order; tis is a very great pity, as | feelah
even withall our modern metbds in agriculture we may have lost sonmeghworthwhile'?.
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3. Meth ods

3.1. Documentary sources

We have used a variety of primary and secondary sofoctss study which have been
augmented byhe discussions we have hatth a number of farmers who have given us unique
insights into meadow irrigation practices etise unrecorded in documentation. Our primary
sources include tse from tle British Libray, the National ArchivesEnglishHeritage Archive
and Library at Swindon, Brasenose College Oxford archives anderefordshire Archives

and Records Centre (HARC). We are grateful to fellow local researcheisavekindly

shared tk fruits of tkeir labours, notably John Freeman in allowing access to his
Herefordshirdield names databassdto Sue Hubbardbr references tavatermeadow
management of which we woutat otherwise have been aware. We highligha War
Agricultural Executive Committe@VAEC) farm surveys, maps and minu(@®A series
MAF32, 73 and 80) which are essential in helping to understanpréssures on farmers and
administrators to increase arable production during and justvaféi. The mechanised
decline of traditional faning practices set éhdirectionfor farming in subsequent decades and
sealed th fate of many water meadows and indee@mo#arthvorks ingrassland.

3.2. Maps, LIDAR and historic aerial photographs

In presenting ta evidence for past and surviving water meadalsg withtheir associated
infrastiucture such as sluice gates, weirs, channels, leats and mill races, we have relied heavily
on maps of different epochs and aerial photographs, historieaadt, oblique and vertical.
The release in 2014 ofeématioml data set of Digital Terrain ModéDTM) data derived from
LIDAR flights (2006 onwards) by gnEnvironment Agency opened a new window of
opportunity to discover and/or confirmetipresence afarttworks. We have used a Geographic
Information System (GISp geaoreference tase various mapajr photos and DTM files into a
serious of timeordered raster layers for each sitattive have identified. Bounding rectangles
for each site are defines an additional vector layer containing tabular data pertioesgch

site. We have attempted a&s Bs possible in éhtime available to cross reference IS

layered raster site witthe documentary, archive and oral history evidence. Each site has a
uniform set of geageferenced GIS layers comprisingetfollowing:

3.2.1. TitheMaps

The tithe commutatioract of 1838 sought to formaliseetiparish ecclesiastical tax system of
customary payments in terms of a standard based upon land area and its pradUgisvity
required surveys for each parish resulting in a dattbsetich of tle land parcels, th
‘apportionmenit identifiedonalargescal€etithe map mostlymadein the years1840to 1842.
Theapportionmentecorded ownership, tenant, area, land uskfigld namdor each parcel in
a parish so producing a detllpicture of tk landscape at & ime. We have made use okth
set of printed black and white county &tinaps transcribed by historiandcalligrapher Mr.
Geoffrey GwatkinsThesehad been scanned, colour codedand use and gexeferenced to
the modern grid. This map set defineg garliest time layer iour site sequenceandis useful
in showingfield names which can be suggestive of landarstassociations. yoodexample
arefield associateavith mills andmill races typicallyMill Meadow and occasionally a name
such asWater Furrows The titre surveys were conducted at a time of comparatively high
arable but it is noticeable atisitime is that the valley bottom fieds are almost always
grassland, usuallyneadowsotherwise'pasturé

3.2.2. 25 inch to the mile Ordnance Surveymaps Ist and 2nd editions (c1885, c1902).
These maps give ¢hgreatest deta@indare considered éhhigh point of British cartography. Of
particularinterest to tis project is tley provide detail of watercourses arsg@ciated features
such asveirs andsluice gatesAs with the tithe mapswe have used #hdigital geereferenced
versions of tk mapdor importing as raster layers in@lS.
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3.2.3. The Dudley Stamp Land Utilisation Survey map1936

These maps were created astf a national study of agriculeirn England and Wales and
record grassland, arable, orchard, woodland and marginal land at field lev&$mtaps.

They can be used to an approximate extent to determaedthtinuity of grassland from earlier
mapsespecially tle tithe maps and alssdaseline when comparingetBame fields witlpost
war agricultural developments..

3.2.4. The RAF aerial photography 1946 t01959.

These high resolution vertical air photographs are a valuable recom ajuhtryside before
the period of posivar subsidised agcultural intensification which erased many of traditional
features including eartvorks, field boundariesVe have ben able to identify a number of
features in th photographs associateith watermanagemendndother eartivorks. Of
particular interesare tte flight sorties carried out in éhwinter montk of Decembeand
January when #hsun is low bringingutthe topographical relief of #a countryside belowlhe
appearance of ridges, channels an@wo#darthvork features in grassland are fugtrerhanced
due to water lying in t channel bottomand forone of tle sorties snow lingers highlighting
eartlwork featurs. Some of thsefeaturedo not appear on ¢hearlier detailed maps and where
they have been subsgently destroyed ,#se aiphotosare oftenthe only evidence tht they
ever existed. All such aerial photographs have be digitisedeorferenced.

3.2.5. Oblique aerial photography 1950s t@resent.

We made extensive use otthite specific aerial photogray held in tle 'red boxesat the
National Monument Records Centre at Engine Hose, Swindon par éfdhitage England.
These air photos have been aioaally augmented by recent air photos held at HARC.

3.2.6. Modern colour aerial photography

We have used twsets of availald recent geoeferenced photography:¢ltJK Perspectives
aerial photography flown around 2000 andttavailable via tb online Bing Map (formerly
Microscofts Virtual Earth which are from th year 2012. These give an indication of wketh
eartlwork featires identified in earlier years still survive, for example éf fileld in question is
now arable or whetr boundaries and watercowsdeve been removed and ploughed out.
Comparing 2000 and 2012 can show if features have been loghaged in more r&mt years.

3.2.7. Digital Terrain Model (DTM) data

Just before th start of tle project te Environment Agency released@3M data derived fsm
LIDAR scans commissioned to create 3D topologylémd defence and prediction purposes.
ForHerefadshire, tke released data sets are from 2006 to 2009 and have horizontal resolution
of 2 meters (some small areas 1 meter) fairly low by modé&»AR scan standard. However
this resolution is sufficient to shomuchearttwork topography. The most frequintised
techniquan visualising DTM numeric files is as hill shade howeves th often insufficient

for featureswith small height variations. We haexperimented witkiarious metbds of
visualising tle often very subtle height variations in poss#ites of irrigatd meadows,
especially if tley have been degraded oves trears by farming practices, amave foundhat

the Local Relief Model (LRM) rathod'?, which essentially applies a high pass spatial filter to
the DTM height matrix, gives thmostconsistent visugations. We tenamplify the heights in
resulting resampled DTM filandthen apply colour codingnd/orshading to th result.This
processanalsobeconsideredstakingthe differentialin 'x' and'y’ of the 3D surfacefunctionat
eah pixel so | hag identified DTM imagdiles so processed d3TMdiff".

The DTM data also allows éhcreation witin GIS d fine contour lines to show small changes
in height across fields which is important in determinirgdirection of water flow antb
confirm that what appear to be channels supplying water as part of awat&system actually
do follow along tle conburs.
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3.3. The project GIS and site data formats

We have mainly used ¢hGIS software package QGISwWw.qgis.com and for specific

functions such as éhLocal Relief Model algoritim for DTM processing, Mnifold GIS
(www.manifold.net). For each site, its vector bounding box is used to create a sequenee of geo
referenced maps, air photos and DTM vigalons withidentical dimensions determined by

the bounding box. The bounding box vector layer alsdleadata relevant to each site in its
attribute table which includes site name, raster layers which make gpdhence, status and

HER number (in ay). These rastdayers include th above data sets of maps, air photos and

DTM where relevant or existindgeach site will have typically 6 to 8 raster layers depending

upon availability of tle historic . Since #raster layers cover all of Herefordshared are

several Bytes in size, th site specific layers are exported froraitHocations in GIS as jpg

images withOS grid lines around each individual map image. The map sequence for each site is
most conveniently viewed assiide showweb page whicltan used on orfbline. The

sequence of images for each site is also placed into a single zip fikg sadiliidual maps/air
photos/DTM visualisations can be viewed independently or assembled as a layered image file in
a package such as Adobe Photosaepequired. Thsite bounding boxed vector layer can be
exported as a shape file and/oe tttribute thle exported as an excel spreadsheet or database.

There are 126 sitesahwe have identified whegh historic, existing or degraded and wlegth
definite or candidatasites requiring furtér investigation. This meansaththere are about 1,000
individual map/air photo/DTM images. This does not include photos from field surveys
which are included in thsequences for sites where we have carriededdtviork.

The canponent images files in¢éhsequence for each site are identified leyrthle name which
consists of th 10 km square of its locationgtimame of th nearest farm or land mark ane th
type of image, whetr air photo, map or DTM. For arple tle map segence for tk field
system just soutbf Lower Kinsham Mill has 6 components to its sequence:

SO36_LowerKinshamMill_TMG.jpg  Tithe map(Geoff Gwatkins Transcription)
S036_LowerKinshamMill_1885.jpg 25 to mile OS map stseries
S036_LowerKishamMill_2%00.jxy Current 1:25,000 OS map
S0O36_LowerKinshamMill_AP1946.jpg 1946 RAF air photo
S036_LowerKinshamMill_AP2000.jpg 2000 air photo
SO36_LowerKinshamMill_DTMdiff.jpg LIDAR derivedDTM surfacedifferential

All this data is in th form of an inteactive zoomable ap of the county where #hsites can be
clicked to trigger tb slide sequence web page fatthite. This can be placed on a server, a
local machine, DVD or ottr portable storage device.

3.4. Field surveys

This project is mainly alesk exeris€ but we havevisited a number of sites where we have
taken gedocated photographs ofé¢hmain features. Givendtime constraints of éproject
we have not undertaken full surveys adsbk sites but ghcombimtion of DTM visualisation,
air photos ad maps toge#tr with our field photos where we have takeerthshould give a
reasonable impression of each site and from whichdugtudy can be made.

3.5. Oral history

We are most grateful to some farmers and farmkers withlong memories forteir unigie
personal recollections as taethature of ta water meadows and howethoperated. These we
have recorded in note form which also contain much valuable information about farming
systems some of which were dying ethen our interviewees weraitdren.

Herefordshire Water Meadoy Page7


http://www.qgis.com/

4.  The earlier history of th e Herefordshire water meadows

Known documentary evidence foreticontrol of water in @ county in Medieval times is

mainly concerns water mills and by implicatior thmill leats and mill ponds which supplied
them. Domesdy recordsa mill in Shelwick Manor (SO530430, and see below) and a high
proportion of Inquisitions Post Mortem surveys of manors have references to water mills, an
early one being tawater mill in Gillow manr (SO531256) dated 1225 There are a number

of legal @ases involving people being accused of interrupting water supplies to mills, for
example a 1275 King Bench caséagainst a six people féinterruption of tie flow of water

to two mills in Wellingon'. The reason is not specified bug ttivesion of waer for land

irrigation is a possibiy since our field survey, map analysis and later documentation establish
that the controlled supply of water to mills was also used to irrigate meadows.

Directdocumentary evidence fordlhmanaged irrigatioaf grasshnd has yet to be found earlier
than tre Elizabetlan period but tere are many field names suggestive efghactice such as
'‘Waterlodemedué€Ballingham c1310)Je FlodgatesmeduwéColwall 1320), Watermede
(Netherwood 1413)les FloodyatégHamptonBishop 1500);le Flodiat (Much Marcle 1543),
'Carriers meadoWSarnesfield 1631) anwVater Furrows(Sutton 1632.

The earliest known record for managed irrigation so far found is frermthor Eyton in tle
Lugg Valley:'That ths ox pastire of Sorargilles may overflown in thwinter in time of great
flood by letting in tk flood in 3 or 4 places aboveethridge and out of thpasture next above,
so the renes may be filled andetipasture yedy amended and it was in January 1582

This describeghe practice offloating upwards a primitive type of managed irrigation

whereby inundation of a meadow by a natural flood event is controlled by entrance and exit
sluice gates. The location ofigifield can be identified from éhtithe map (1840) foEyton and
lies alangside tle river Lugg whose valleys were had many water meadows (see section 12).
The LIDAR derived DTM raster image forighfield reveals strong ridging andese maybe #h
'renesreferred to in th document. Notice oone part of tb Sommergall meags have been
ploughed destroying éheartlivorks. The date mentioned, 1582, is same dateRbwland
Vaughan entered into Newcourt estate on his marriage. See SO47_Coxalftdr sequence.
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5. Rowland Vaughan (1569 z 1628)

The water medows of Herefordshe will for ever be associated wikowland Vaughan whose
precocious booKhe Most Approved and Long Experienced Water Wdfk&0) might well
have been forgotten had it not beetrpublished by Ellen Batrice Wood as a literary curidgi

in 189717 Ironically, this at the time when th use of water meadows was in terminal decline.
Locally, Vaughats work was acknowledged by John Duncumibtie General View of ¢h
Agriculture of tle County of Herefor{805) and by John Beale (16@3), the autlor of
Hergordshire Orchards: A Pattern for All England/hose letter to Samuel Hartlib in 1657 was
published and ressued in 1724, where water meadows were noticed by local commentators
when tley came to write aha the agriculture of th countyin the late 18 and early 1¢h
centuries. Beale, however, was happy to celebrate Valisghark.

His first marriage to his cousin Elizabéflaughan in 1582 brought Rowland into possession of
the Newcourt estate bydlDoreValley. This included a mill antill race and tat seems to

have kindled his interest in water management and meadow irrigation. Vaughan dedicated his
book to William Herbert of Wilton, 2d earl of Pembroke whose ancestor, Sir William Herbert,
shared a@mmon descent fronsladis de Gamdaughter of David Gam, éhrero of

Agincourt. He tells us in #text that his uncle was in ghservice of ta earl of Pembroke.

Vaughan had a dual purpose in appealing to his aristocratic patron: first of all he ert®eag
demonstrate his mastery arfowning but more important wéss local campaign to improveegh
salmon fisheries on éhWye, interrupted by #éhbuilding of weirs, especially for ironworks.
Pembroke was President oétouncil for tle Marches of Walesdm 1586 until his deatim
1601and had overall authity overlocal matters in th border counties and Walésy the

1620s Pembroke was creating water meadows on his estates in Wiltshire where sophisticated
systems of beavorks would be developed. Vaughan offered to inspect H&lstates in
southWales to findsuitable locations to implement his syst&m

Attempts in recent years by agricultural historians, archaeologists and archivists to recencile th
‘polemical, discursive and meandetfitext of Vaughars Water Workswith histaricaland field
evidence have proved frustrating. The stylisedpof the Waterworke&° which originally was
part of tke publication bears no relation tetgeography or water courses of thore valley.

The recent publicatidghby the Golden Valley Stdy Group (2016) about Vaughan, his life and
times, his diverse interests, legidputesandpracticalworksprovides tle most ugto- date and
definitive account including a comprehensive review of primary documentary sources.
However no corroborative edeénce of implementation of his plans was found. Whatever
system Vaughan is attgring to describe wvasclearly an expensive operation. His kinsman,
John Davies, th Hereford poet resident iondon, commentenh his panegyric tht 'for 20

years his pourslbythousand#ie his groundes hatant. Moreoverwith much digging to be
dore andthe need t@mploya professiondivatermanhor 'drownet, the system was well

beyond tle average farmer in ¢hGoldervalley.??

As Vaughan admits, few of his farming gkbours would have been able to implement his
system which required constantesition nor perhaps could Vaughan himself as he was often
away dealing witthis many litigious sessions in London. Elsewhere he complaah$id
labourers could not be reliegbon to take té initiative and water his meadows a¢ thpportune
moment, notwthstanding a whipping from #ir master. There was also a problem of malicious
damage so #system needed constant supervision from a resident proprietor. Moreover, at
least wo of Vaughats neighbours could see a conflict betweeniube of water for dwening

and its employment in driving a wateorn-mill. One wasted his water in feeding his
‘unsatiable glutton thundershot mill the otrer was not prepared to give up £10 asnum
provided by his mill albeit he had water sufficient to irrigate 300saofdéand forever.

Vaughars glib response wasahit would have profited him more had he erected a windill.
From Alan Stoyas Survey of Watermills in Herefordshirteseans that mill-owners gradually
overcame thir reservations and were happy to shtheir superfluous watét.
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Vaughan describes his frequent falling out vétinveyors and contractor includingevellour
called John because heiol@d he wa&he princpal party in tle Inventionof the system. He
was skilled in tle use of a plumbne and could survey accurately witha tolerance of one inch
and create a meadow '&svel as a garden plovaughan sacked him for his arrogancarsgy

'l had employed hikand not his headdut then apparently employed a less skilled carpenter
who ako had his own ideas, sathwhen it came to constructing sluices he put stake®in th
river bedon the 'Venetian model which were subsequently undened, starving tB meadws

of water in tle summer?

An intriguing excuse put forward by one oétloals was tht drowning damagedémative
flora. One of te meadows identified by Vaughan for irrigation hosted some cowslips, which
were valued by his mghbours daughter andsed by her tdricke the maypole up witall'. We
may sympatise today since storing a water meadow system is a from of intensification and
may not be optimum for thdiversity of meadow native flofé.

Vaughan explains #t his Trench Royal took watdrom the springs and small streamsth
issued out of té rising ground on #west side of th Dore Valley. He annexed a waterfall on a
neighbouis land, which was-8 feet above his meadows and found aectastard brodk
comingfrom the bottom of higleer park at Newcourtahwas just twenty feet fromehrrench
Royal. This souds more like acatchwork' system which captures hiide springs and
stream$’ in a channel running alongeltontour of a hillside and distributeci\shallow gullies
acros the meadows to be delivered to a vall®ttom stream. This was a relativelgnple
process, which required little expertise and was widely adopted in Herefordshire. Vaughan also
knew aboutwarping, which involved damming strearasd allowing tle waterfloat upwards

to inundate meadowlarfd This practice as described irethoriemporary Eyton survey above
may well have been commonplace and familiar to Vaughan.

The best tht one can divine from Vaughamatter incoherent texsithat it appears to gsboth
catchwork channels and meaddflsated upwartisince tlere is no mentioof ridges or panes.

In the intervening @0 years much will have changed ie thore Valley including possible
ploughing in tle era of te Neopoleonic wa, livestock poachingf the finer features and silt
deposition and general intensification since WMAbwever evidence from LIDARlerived

DTM still reveals a complex picture of ridges, channels and possible earlier ridge and furrow.

We identify four sies (SO33_HintonFarm, S3_LowerTrenantBrook, SO33_Turnastone
(figure), SO33_PostonCourtFarm and SO33wbleurt) associated wittneadow irrigation in
the Dore Valley some of which are reproduced in reference 21.
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late 1590s. Air photo from 2000 and DTM render showing a complex of channels and ridges

Herefordshire Water Meadoy Pagel0



Towards tle end of his book he mentions a number otlgeren by mme who had taken an
interest in his work. The first wallaster Hoord a famows man in Shropshirendoubtedly a
member of tk prolific family that lived at Apley, to tb northof Bridgnorth Apley Hall looks
down over an extensive Sevesilemeadow, anssed teday by a stream, which issues frome th
hillside and demands to be mardas an irrigation feeder. He came looking for Vautghan
advice as he suffered from a lack of water in summer and wiiterord apparently viewed
Vaughars systenwith threeHerefordshire gentlemen. Firstetie was Mr. Brainton
(Breynton), probably Jaot) who lived in tle late 16h century at Stretton Court which included
extensive meadows along a tributary af Yazor Brook a suitable source of water for an
irrigation systen for meadows marked as such oe éstate map dated 17%Fragments of
ridgeson these meadows still survive, see site SO44_StrettonCourt.

According tle Vaughan accompanying Mr. Brainton Wesister Pearle likely to be Richard
junior (15661644) of Dewsall Court to ta SW of Hereford. This property looked cross th
flatlands of Cold Mooi a sump, once with the royal forest of Haywood, which fedetWorm
Brook. Again tle topography lendsself to drowning®! Finally, among tfs elect grap who
cameto view the water works wadlaister Wolridgé(Wulridge, Wolrych): a family tat had
recently arrived in Herefordshire from Dudmaston in Shropshiregtedhthof Bridgnorthand
a few miles fom Apley. In 1559 tay had acquired ¢hmanor othe dissoled military order of
the Knights of St John at Dinmore which included by royal grant a vmaiteand extensive
meadowland besideeatRiver Lugg including a tithof the hay gatbred at Adforts Meadow?>?
Vaughan does not record if his visit@dopted hisystem, but thy were all possessed of low
lying and wellwatered estates where drowning by one means oremaethuld certainly be
feasible, if not desirable, but probably not using Vautgelaborate system.

Ellen Wood ,whorepublishedvaugharis book, explains tlat in addition to tB copy she used in
the British Museum, thre were some manuscript notes in thténtury hand indicating #t

his brotter Henry Vaughan who lived at Moccas togktbe idea of drowning. Her manuscript
informs herthat the remains of trenches can still be seghich she believesnight possibly
have beeffior irrigation purposes®3 Today ths can be identifieavith an area of wetland called
the Meres in te SE coner of Moccas deer park, see SO34_TheMeres. Here is a entral
trenchwith radiating feeders, which receives water from a spring above a hifladi#ock. A
sluice at tle NW endof the Meres, recently restored, controle thater.TheMeres is

mentiored in a document of 1691 when it is i ghossessn of Heny Vaughan tk younger,
probably Rowland Vaughangreat nephew and ingimid18th century, tle Meres is used as a
hay meadow, grazed in spriagd cutin July. In 1801the channels are referred to'aster
furrows, giving credenceo the suggestionthatthesearethe 'trenche referredto in Mrs.

Woods manuscript?

The claimed objective dfaughars systemwasto improve tke profitability of his farming and
makes ambitious claims to encouragleersto master th 'mistery of winterandsommer
drownings, which enabled hito keep 300 young cattend3000 sheep, however he makes no
reference to folding #m on he arable to improve its fertility, agasthe case in th South
Country. He recommends wateringdbghout tle winter and if snow tleatens, \@tering
prevents it fron settling and allows #hcattle to grazéit the beginning of Marchwhenthe
temperaturdegins to rise, he recommends keepirggdattleoff the meadows, since its low
temperature will inhibit growthHowever, if March is dry, #n flooding may be necsary but
the sessionshouldbe short, allowing th grass tthecome as dry as a child wndhe hands of a
dainty nurséi.e. moist. He is also insistentthfloodingshouldnot take place in May, again
because of # cool water isummerkills the vitd spirits. Howeveronfertile landgrazing
could continue to th I May without hurtingthe hay crop. He incidentally mentionstths
was tle practice in th Fromeand Leadoivalleys®
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Vaughan also mentions several incideat@antages of reguldrowning. On tle eve of
mowing, flooding helps to revive ¢hgrass afteit has been cut. He describes firocedure on
the morning of mowing, when éhdrowner, armed with board two feet by one foot deep
directing tre water at th hay to be cut later ithe day. Vaughan is consciougtvater is most
effective if it carriessubstanca.e. muddy deposits and elsewhere emphasises its usefulness by
suggesting tht whilst the water containsubstancat should be left on th meadowss long as
possible. Clear water is probably best kept arikier, he believes, especiallyitiis cold.
Muddy water he also rates highly for fertilizing barren fields, which can be returned after
drowning to arable usage. Fugtimore, he suggestsathregular fertilizing in ths manner
would give tte farmer flexibility, in being able to movend from arable to pasture and visa
versa®®

He describes a ragh labour intensive way of dispersingttlung of cows on tired meadows.
These should be brokam by hand and gthmeadow, enriched bydmew deposit, flooded for
two weeks before thcattle vere returned. He was especially excited leyplospect of de
silting his main carrier the Trench Royall which, he believettontained all th dung hills in
the countyi the 'quintessencef fertility, he anticipated. The spoil was spread on his whea
lands and gardeH.This sort of opportunism in capturingethurroff from farmyards and tn
sweet juices from gnmidden were common feature of hill farmigd often fed into # catch
work systems of watering meadows. (Sezdkamples # survivinghill slope catchworks at
Quakers Farm and Little Garway Farm pages 57, 58)

Throughout his text Vaughan makes bold claims ferdfiectiveness and profitabylibf his
system. For an outlay of £500 he expected a return of £2000 to £3000 and one meatiow let
£5 before floodingvas worth£15 after. On ano#r occasion he reckonduht his estate,
excluding his park, had been wo#0per annunand washow worth£30038 Elsewhere he
claimed tfat his system coulfiood 1000acresandextinguish all moleandwormsas well as

all weeds, including cowslipger the maypole!lFrom one ohis neighbours he hoped to acquire
300 acres of woHout pasturavorth 3s an acrewhich with his sluices installed would eorth
£100 yearly witin four years®

Although trereis so far no evidence dhthe practices described in his book were actyality
into practice, managed irrigated meadows were clearly a feature of grassteagemant in
the Dore valley. The water meadow amutiky Hadrian Cook describes Vaughahbook as
'more principle tan practicé® and it may have been a kind of prospeétugpotential clients.

Casting furtler doubts upon thveracity of tlke Water Works 4588 court case showsath
alluvial grassland in #nDore Valley tht Vaughan later occupied walready productive
enough to attract livestock tenants from a wide arsaome witness states statéey spared
the same pastures for a second spring bgae tlereof tlere was upon thsame pasture as
good grass being a second spring as wasdirgt*! yet Vaughan makeséhunlikely claim to
have been able to moreatidouble tle rent as a result of his works . His claims i same
book to have estdibhed acommonwealttof mechanicalds described as figment of his
imagination by Arthur Wood*.

6. John Beale(1608 -1683)

Bealewasa native of Herefordshirendan Anglican divine who admired Erasm8sicon and
the Dutchfor their thrift, sobrietyand capitalism. Hevasinterested in practical science &od

a while during tle 1650s lived o a small estate at Cobhall iretparish ofAllensmore where he
carried out agriculturadndhorticultural experiments. Via his m@&hJoanna Pye, veas

related to tke First Viscount Scudamore who had takee #dvice of Beals father and
developed cider production on his estate at Hdlawy. Beale the younger had visited
Scudamoravhilst hewasdomiciled in Paris as ¢hEnglish ambassador. Beale also enjdied
patronage DSir RichardHoptonof CanonFrome in holding th living of StrettorGrandisorf?
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The polymathand agrictturist Samuel Hartlib (c1600 1660) seems not to have heard of
Vaughan when he bemoaned what he saweagéheral failure to impw@ grasslands byeans
of managed water meadows, proclaiming in a publicitiofi1651:

‘That we danotfloat our lands athey do in Lombardy where ¢y mow tleir lands 3 or 4 times
y e a r Weyhére in England have great opportunities by brooks and iivetl placeso do

so, but we are negligentetwe mighthereby double if not trebleur profits, kill all rushes etc.
But they who desirettio know the manner how to do ithlet him read Mr. Blitles Book of
Husbandry latelyrinted:

In 1656 Beale beume a weekly coespondent of Hartlib and athmembers of # putative
Royal Society, which included John Evelyn, Henrgéiburg and Robert Boyle. Two of
Bealés letters to Harlib were publishedldsrefordshire Orchards: a Pattern for all England
(1656and reprinted in 1724). Several ettbooks followed, all of a practical nature, and many
contributions were made toelPhilosophical Transactionshe journal of tle Royal Society?®

Beale wrote witha garrulous and meandering style, helHeeefordshireOrchardscontains

much information on t general state of agriculture iretbounty as well as much practical
advice on pmology. Rowland Vaughan is named as on@agfreat number of admirable
contrivers for tle public good which includes Lord Scudan®a great preserver of
woodsé. al ways keepi ng eddstiexedrce of @lkindsoft o pr o mi
Agricultureé andSir Henry Lingen (Sir H.L.) of Stoke Edignd Freeis court who heartedly
prosecuted # same EncouragemeniBhere follows a gbrt list of improvers indicated by

their initials, which are not easy to identify but F. of B. calls for attention tdio raised his

poor pastures from 2s 6d to better worthmore tlan 20s yearly This would appear to be

John Flackett of Buckenhilhear Bromyard where a possible catch work system is discernable
in the valley to tle SW of tle mansion (SO64_Buckenhill).

Beale ends his complimentary list by statingiust cease to name Men, since in every Village
there is some excellent Republitaa. an agricultural improver working to betteeth
Commonwealt{®

Returning inOrchardsto his mainthemehe commentsnthe means of turning barren land into
improvedpastures and relatesattthoughwe have great advantage of laihmbds,andother fat
waters (i.e. carrying nutrientapdthe ground seems very likefgr pasture, yet its almost as
goodto give awayas to gaaboutto turn it into pastureDespite his pessimistic assessment
about tle general adoption of irrigation systems he later :d@dker helps to Pasture we do
omit every rill of Water is carefully conducted tetkest uself it runs from aat Stream,
Landflood, or limestone, wdind benett in it, if withal welet it Passoveand awaybefore it
exchanges s fatness into dd hunger, which falls out in a very few Days. Some Water we find
sohungry,that we dae not receive it, but at Seasons of necésgitlythis sounds very much
like VaughanHe continues'l have seldom seen pastufescedby compost in tis Country
(Herefordshire) as | have seen elsewhémly in the Winterwe feedour Cattelonthe higher
Pasturesandin the hazard of a rot some (put)ttheir Sheep all Nightsyhich hathproved a
safeguard to #h Sheep, and a great help te PastureHere Bealas clearly referring to ta
practice offolding, whichwas commonly employed inetSouh Country?’

From tre manner of Beale writing it seems it water meadows aradher forms of irrigation
were not yet common practices in Herelfshire and like ta u® of lime, which he advocates
elsewhere, were not yet regularly adopted.

Another local ollaboratorwasBeales uncle, Peter Smitvho farmed aDuffryn on the western
slopes of tk old royal forest of Treville in th parish of Dore. Smitlvasalso a corrggondent
of Hartlib andwasable to speak knowledgeably abowg #griculture of ta Netterlands as well
as fertilizers, lime and, most pertinentlye ttifferent quaties of waters used in irrigation. He
carried out experiments #arren Duffryry as hecalled it, watering te land from different
springs, growing fruiandplanting coppicesHe fully embraced # Georgic lifestyleand
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wrote a series of essays on agrariantas imitating Virgik Eclogues Beale was also carried
away with Roman parallel with Cromwells Republic and when anethrelative began farming

at Kenchester close todtsite of te Roman town of Magnis he believed a new golden age was
dawning and te new Romans in Britain emerging fronet@ivil War were tming their swords
into plough shares. Smitlind Beale botkaw agricultural reform as a routenational

greatnesé Even a poor war widow who fell on hard times found encouragement when she
discovered a small spririgushing out th side of a hil] the water from which wasonducted

east, west, nortand soutracross her large garden and ia Hummer heat witlbhesomes
scoupe'sshe scattered ¢éhstream in t alleys between her crops. For Beale, and for Vaughan,
in the everrunning springs of Herefosthire lay tle source oéndless fecundit§?

Beale and his collaborators saw a strong linkveen enclosure, draining and irrigation.
Farmers needed to have complete control owaar tAnds to carry out improvements and since
Herefordshire was a lands@apf old enclosures, Was an ideal laboratory fordfrest of
England. Farmers in Midland Bland were unlikely to drain, irrigate and fertilizesithlands
without enclosure. He also savathdraining and irrigation went haiikhand and wrote to
HenryOldenburg, tk first Seretary of te Royal Society and editor of hilosophical
Transactimsthat the 'greatest service yt can be done to ye public by agriculuagdraining
since tte reclaimed land could benefit fromealuse of managed water forigation. He even
suggested that landowners should be provided witlechanical pump$o castwater on baks

out of a river>®

Drainage and irrigation were frequently discussedahtbetings of th Georgical Committee
of the Royal Society established1664.Beale sabnthis committee an@vasresponsibldor
reportingon SomerseandHerefordshire, wherbe held livings, tdeedinto an inquiry into te
improvement of arablandmeadowsAlso on ths committee wittBealewasJohnHoskins
(16341705)whoowned estates &tarewood,near Ross and at Morehampton ia tholden
Valley and wlose extensive cattlaterests were contributed toetimprovement of meadowas
the endof the 17%h century®. He alsogaveadvice to his daughtén-law, Frances, about
keeping tle pasturestaMorehamptoriwell grown to succeed one anethfresh and fi&h,
which suggestsrigation.

John Evelyn also consulted Beale abouttysium Britannicuma modern gardenabhwould
outshine tle greatest antique gardens in Italy. Beale willingly pregiiddvice and also found
Evelyn a site tucked under BackburylHnear tle village of Mordiford in Herefordshire.
Backbury was an eamlork associated witthe ancient Britons the Silures, according to

Hartlib - where a briskons(spring) emerged at 8on where a garden could be constructed on
a southwesterly sbpe, taking in views of #h'Valley of Ravishing Beautiéwhere tle Lugg

and tre Frome met 1 Wye. Evelyn was charmed for now his aspirations were given concrete
form as Backbury waso phamasticall Utopia but a real pldand soon he was planning his
'Fountains, Jettos, RivuletBricina and Bath but Beale literally poured cold water on his
enttusiasm and said &l the water was too precious to be wasted oraarow mimicalgarden

(i.e. a copy of a classical garden) but should be free to tenvithlerness into a productive
paradise. Evelyn never completed Blgsium Britannicunbut the stream from Backbury runs
down into tle Frome valley supplying water meadows fragments of whogegidre visible on
an RAF 1946 aerial photograph see SO53_LantjwlilltoFiveBridges>?

Beak also collaboratedith Harlib onthe details of tb design of a model estate, whick th
latter had publishedith a diagram irA Diversity of Division§1653). Ths showed a 2000

acre estate, divided into Igreat farms Each was connected by a discrete channel to a main
river, which provided opportunitiger drainage and irrigatiorLike Vaughars Trench Royal,
each waterway provided a means of transfooragicultural productsThefarms were
providedwith equal amountsf cornlandsandmeadow withopportunities to pasture animals
beyond tle perimeter of th farms. Such an idealised estatsmore suitabldor West

Virginia but the ideas fed into #hnatioral consciousness ofdltountry estate as a p&of
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beauty as well as productivity and underpinned Bealéicisms of Evelyis proposed utopia
at Backbury?

Bealés idealism and his constant stream of agricultural innovations were widely circulated
among his friends whéormedthe core membership ofémascent Royal Society. His
submissions to #PhilosophicalTransactionsreated an abiding impressioratiMerefordshire
was a georgic paradise irethate 17h century, a teme tlatwaslater taken p widely in tre
writings of bothvisitors and local§? His work in promoting cider orchardgasbetterknown
than his supporfor irrigation but bothaspects of his portfolio were adopted by gentry
landowners, like taHarleysand Scudamore8ut even teant farmers absorbedetmessage
about irrigation.ThomasPowell of Bridge House, Kenchester left some n@iekis son
attachedd hiswill in 1693, itemising tl routine activities of farmind=or December he
mentions cutting timber, dressifigwer roots withdung and alstwaterandkeep moisiour
meadavs and drinkgood wineto keep tle body warrh®® The site of Powel water neadows is
unrecorded bubneof hisneighboursn 1667 left 20 acres afong Meadow,onthe Wye flood
plain below Old Weir teestablish a charity in Hereford. Todag#le meadows (see figure
below) arestill watered by a copious spring, which earlier ided poweiffor a water mill,

Spring (S) line supplying meadows with features possibly associated with meadowomrigati
channelblue arrows) from W may augment the spring. Ssguence for the site SO44_OldWeir

7. Herefordshir e and the cattle trade

Vaughars general pessimism and his critical attittml@ards tle inactivity of his neighbours
did notreflect tre state of agriculture in Herefordshire i tlate 16h andearly 1%h centuries.
As we have seen Beamdother commatators, towards therd of the 1&h century were
fulsome in tkeir praise othe economic potential of ¢hshire. Camden (1586), a contemporary
of Vaugharwas foundt 'fruitful for cornandcattle feedingand tte only county in th West
Midlands ttat praduced an agriculturabsplus. Suchjudgements have been confirmed from
the evidence of wills and inventories where arable ciop$eat, oats, rye and barléyre
frequently itemised, witlthe last being used to develop a trade in malt. The Ryelandfsbee
SW Herefordshirestill maintained tlkir reputatiorfor producing tle finest woolin England but

a relatively new area of productivity wa®tfeeding of cattléor the London,Midland and

Home Counties meat mark&tThis industry depended onetrich pastures of t courty and
seems to have flourished particularly during tast decades ofetl #h century andor most of
the 18h centurylrrigating pasturdor an'early bite in the spring was an essential ingredient in
the success of ehcattletrade.

Herefordshire Water Meadoy Pagel5



Theshirés positionon the edgeof the Walesenabledt to exploitthe 'very greattradein cattlé
that was pouring out of mitivales in tle 17%h century to satisfy ta demandor meatand
leatrer in England. Most of tamarket towns on éhWelshBorder were involved in leaghn
working and Leominstewasa majorwool mart,'Leominster goltdas Camden put it aldugh
the manufacture of clothad,with the notableexception of Ledbury, bpas®d tre county?? Its
small farmers, withwell-watered pasire, could invest in fatteningeir cattle and avoid
unnecessary expense pgssing tk fattened animals quickly to anetrentrepreneur. Spring
feeding avoided #hexpense of keeping cattle oviee tvinteranda quick sale at a local market
or fair to amther dealer, sidstepped th additional expense of drivingetltattle longlistances,
which wasted tb investment in feeding. Altughfor small farmers dairying traditionally
provided a regulamicome, little dairying was carriemlitin Herefordshire irthis periodand
with the demandor meatandleatrer pushing up cattle prisgfeeding wasthe best option,
especially for a farmewith well-managedyrassland?®

North-West Herefordshire witlis river valleys stretching deep into Wales siphoned cattle
towards its fairs, held in small towns eittside of tle new national bordeSignificantly, many
of these fairs took place inéhspring time when fresh grazing, facilitated in many cases by
irrigation, would have been available. Kington, Leominsterpiéy, Wigmore, Bishop

Castle, Ludlow, Knighton and New Radnor all heldledhirs before th end of April®®

Details of fairs at Leominster (1556) and Wigmore (18820) have been printed apcbvide
opportunities for useful analysis. Most oétbatle sold at tlese fairs made a relatively short
journey and were sold and kght by farmers who lived with 10 or 20 miles of t site of tle

fair. At Leominster most of thtransactions were fomngle beasts, especially oxen, which were
presumably in daand for ploughing. A few of #tse were sold and taken te thlidlands and
further afield. By tle late 17h century at Wigmore #re were only a few oxen sold since horses
were replacing oxen for @lighing. Instead, #re were a large number of farmers dedlers
picking up a collection of beasts-27) from single transactions.avy of these were locals but
there were also a small number form Nartiptonshire, Buckinghamshire, Gloucestershire and
Wiltshire. The local men like Henry Allen of Letton (15 besg, William Penny of Wigmore
(18), Mr. Capper of Bromyard (16), George Benhaf Bosbury (15), Mr. Adams of Leominster
(16) and Francis Woodhouse of Mordiford (26) were clearly intending to lieeccattle and

sell them at tle autumn fairs later in &year. At Wigmore th direction of trade was mainly
west to east, or souttwvhere, as with.eominster over a century earlierete was more trade up
and down tk border. The advantage'ts#ir hoppng' across tk Midlands was it the cattle

kept treir waght as tley developed #ir full potential over thee years in contrast torig

distance droving which tended to leave dattle lean and in bad healitevertleless, for long
distance dealers fno the Home Counties b was offset by price advantadés.

The list of local dealers quoted above contains a number of meaningful aathelsces,
which may suggest links witlvater meadows or o#in welkknown fattening areas. We find a
James Allen of Kinersley, adjoining Letton Lakes, one oétlargest areasf river meadow on
the Wye. He was assessed for £4 m Rhilitia Assessmentsf 1663. Henry, who was at
Wigmore Fair in 1692, was probably his son. Walter Penny of Wigmore signed a na@e in th
Wigmore Fair Account Book in 1708 which suggests the was a official employed by tb
Harleys and perhaps grazed his cattle on WigmaaesW which tk Harleys were draining at
this time. A Thomas Penny paid tax at Lucton in 1663, a few miles from Wi§haora a Mr.
Capper of Bromyard was probably Christopherpwlied in 1718 described in his will as a
‘grasyet. The 16 beasts H®wughtat Wigmore inApril 1697 may well have grazedetfiRomney
Meadowsn the river Fromdlood plain Stanford Bishogsee tle site SO65 Romney). A clue is
provided in tle 1663 will ofJohn Parker of Stanford imhich Capper is mentioned as an
executor. ParkeiMed at Dovehills and held land in Romndgadow?®

Charles Bennett was still purchasing cattle from Welsh farmersg itk held at Brampton
Bryan, Clun and Bishops Castle. Hppears to have grazeatanimals on his land for a short
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period and solthem on at local markets to cattle dealers. On one occasion he took cattle in on
'tack (temporary grazig) for a dealer from Quatford in Shropshire. Belsrattivities were
presimably sustained by good pasture and improved meadows, sudsagitten byAnn
Bodenham to ElizabetHarford of Bosbury in 1708. Here 26 acres of meadow at Old Court
was conveyedavith the'liberty to convey and direct water out oethouthpart of tre Court

Field into the Park Meado#’.

This clearly describes a facility fadrowning. Bennett lived at Temple Court, adjoining Old
Court withland flanking tle River Leadon wherexeensive meadows are referred to in a survey
of 1795, which include #'Hams - a traditional name for a natural water meadéost of

the meadows ahg tre Leadon are now in arable cultivation big tkmains of ridges, possibly
bedwork panes, were Ve in an aerial photograph of 1954 below and are just detectable by
LIDAR now (see SO64_OldCourt sequence).
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In general, te long distance tradersdsme more evident inéhwWigmore accounts after 1690
and coincided witlthe general rise in prices fiyeastsrather than horses, sheep and oxen.
The spring and autumn fairs\Atigmore were managed bygliHarleys 6Brampton Bryan who
had acquired # manor of Wigmore early in¢hl7thcentury and along with the fair. They
received little profit from hlaling the event, generally £2 or £3, altigh tre April fair was
slightly more profitable thn that held in July® The Harleys also held a summer fair at
Brampton Brian, known asélBron Fait, which was also for horned cattle, horse and sheep.
In the dsence of her husband Sir Robert, Lady Brilliana Harley heldatn of 1612 in very
difficult circumstancesThe familyswidely known supportor Puritanismandthe Long
Parliament brought about disturbances which requiredénvices of a magistratecasome
halberdiers ti&eepthe peace. The fair continued int@timid-19th century, by which time it
was soley concerned witlthe sale of horses. The holding of fairs raisedlgtofile of tre
Harleys agjoodlandlords and helpedeéir tenants to find arketsfor their animals. It, ths,
indirectly helped th small farmers tpay the rent.As the Harley estatedraddled tle Welsh
Border many of thir tenants probably made use of fhirs at WigmorendBramptonBryan®’
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8. The Agricultural Reformers, 1780-1810

By the late 18 century wateimeadows had become an accepted gagocultural pradte
in Herefordshire. The Revd John Lodge embarked upohdmsgraphical History of
Herefordshirein 1793 witha long chapter on #&iprincipal productionsof the county
reminding his reader of éhfour'W's for which the county hadbeen celebrated, wth
included'watet as well as wheat, wool and wood. He addd '#imost every meadow has a
little rivulet or rill, which the farmer leads over his grounds kgsure, and by #t means not
only enriches tem, but ensures a good croiphay even in tb diest and most unpropitious
summers He follows ths with the famous quote from Beadlevery rill of water carefully
conducted for th best use €té?

However ,a little earlier Nathnial Kent (17391814), tke agricultural writer andrpfessional

land aget, had different views. He knew Herefordshire well and had advised Uvedale Price of
Foxley, Lord Essex of Hampton Court and Charles Cocks, first Baron Son@asttdditch

(Eastnor) on tt management of élir estates. Whilst agreeitigat irrigation wasometimes
implemented in th countythe practice was by no means general (and albetadvantage is

often seen by #htenant, unless he hasaleaseheseidoma i | s hi msel f of it
owners of land and gentlemen stewardsehagen known to waysic) such beneficial
improvements®®

It seems tht the example set by ¢éhgentry earlier in # century had not been takep by tre
tenantry Kentnoticed that irrigation in Herefordshirelas muchmore informal tlan in the
SouthCouwntry. He describese practice inhilly countries like Herefordshire where ¢h
farmers'throw the scouring of hills and roads, oetdripping of yards, over (&ir) land. This,
he assertedis sometimes donendas much in Herefordshire as in anhet

count yé. iBtruty tradbiest aj improvements where it can be affecdedthere ought
not to be a single acre of land neglected, which is capablgGt iseems tht his
recommendatiowastaken up at Dunswater, indlparish of Kingstonesherean advertisement
of 1808 states Ht a'considerable stream of water, which run®tigh tre fold yard etc
irrigates a large part of ¢festate’

A few years later, #a Revd dhn Duncumb was also promotingethirtues of watemeadows
in the ‘Generalintroduction to his Collections towards # History and Antiquities of ¢éh
County of Hereford1804). Once again quoting Beale, Virgil and Bible he takes his cue
from Kent andpessimistically notes #t'notwithstanding tle benefits of watering landgave
been known herfor at least a century and a halk firactice is still far from genetraHe
hoped, however, #t ths deficiency would be correctedrttugh the encouragemeiof the
newly founded Herefordshire Agricultural Society (f. 1787), forohthe was th honoary
secretary? It was in ths role that a year later (1805) Duncumb teok the issue again in éh
General View of th Agriculture of tie County of Hereforda publication sponsored byeh
Board of Agriculture.

Several pages of #@Duncombs reportare filledwith lengthy quotations from Rowland
Vaughan whose zealeemgo have excited some attention testiialuable branch of rural
managemehtin passing helao refers to BealandHerefordshireOrchards(1656).With
resignationhestates tht the 'benefitsof irrigation are too obviouso need reciting in detail
andaddsthat a'meadow or pastunghich withoutits application producesne loadf hay only,
will certainly produce two loads in many casdserewatering is adoptedt is notable tht
none of tkese writerg Lodge,Kent orDuncumbi mention tle importance of ta'early bite for
cattle graziers, suggestingatiths wasno longer a priority irthis period. Duncumb describes
the'simpleandplain’ catchworksystemwhere a'largetrenchor reservoiris madeon ahighlevel
as possible and its water should be conveyed at pleasure by smaller trenches on its side or sides
to the groundwithin its conmand. He adds tht the watershouldnot generally remain longn
the graund and flooding should be used sparingly on slai}.”®
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Duncumb draws attention tone of the greatest experiments irghvay carried outin late
years by RichardPayneKnight at DowntonCastle'with complete succesg hisinvolved
building a weir aross tle Teme, which enabld¢hight to irrigate 200 acres of larthichwere
never watered beforésee page 23 onéhVigmore Basin). This could take place batlihe
time of the 'leastflood and even in th driest seasanThe expense of implementitige scheme
did notexceedE250.Duncumbbelieved tlat the ‘intelligent famer could not fail to adopt &
systemat least as a matter of experinieMost farmers, he suggestedyuldrealise tlat
flooding had been carried out byethforefatters withsuccessful results in éhpast’* Knight
wasthe auttor of The Landscapél794)i a didactic poem it promoted th Picturesquelike
his contemporary thartist John Constabl&night's concept of te Picturesque embracedth
pastoral Georgic countrysideptrjust the ruggedandin his poem he praisesetilowering
mead and'rich meadowand tte enriched water, whideedsthe deepeningerdureof fertile
meads’® In Duncumbs 'Conclusions, atthe endof hissurvey he list the 'means of
improvement ad measures calculatddr the purposeof enhancing agricultural produeti in
the county. Thanost prominent recommendatiorthst:

‘Land should be watered or irrigated in evsityation which will admit of it. There are various
situations in tis couny, where some tiusand acres of pasture and meadow land of inferior
quality might be laid under water by every winter flood, & &eral proprietors of adjacent
estates would ute in the expense of cutting a common course or reservoir, from whichogach
the parties might be supplied, by troughs or channels of a given size. In some cases an Act of
Parliament on tis subject might beecessary to remove difficulties, and wouldesgially

promote tle benefit of tse concerned®

Knights large scale keme, notwitBtandingDuncumbs supportwasan expensive enterprise
and his examplevasunlikely to be followed by smaller tenant fagrs.In the event tis
coincidedwith the Frerth WarsandNapoleors Continental System, which provided new
incentivesfor increasing te amountof feedfor indigenous cattle. Thus,eéhewasa general
revival of interest in watemeadows acrossetcountry, but principally itNorfolk, Devon,
Wiltshire andGloucestershire. However, buildimgeirsacross substantial rivers svéar
removed from Kenrg farmyard irrigation systems and, no douldqure=d tle services of a
skilled engineer. Knightwnedan ironforgeat Bringewood, furtler down tle Teme, whre a
curious concave weir created a head of witehis bellows and tilhammers. He probably
had the expertise at his finger tips wasprepaed to call upon th skills of specialist water
engineersvho appear to have flourished in Gloucestershirhiattimeandcould be called
upon to produce expensive batrk schemes,ush as thse in Norfolk!” The use of iron
sluices at various sites Hherefordshire, especially alongetrrow catchment indicates, at
some sites, #earlier systems were beirgnewed withmore durable structures, presumably
the 19h century.
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9. The Teme Valley Water Meadows

Sir Robert Harley (1574656)and his heirs were improving landlords, which some historians
have linked to tair Puritan etlts. In 1626 Sir Robert introdad an irrigation scheme into one
of his meadows at Brampton Bryan but a fgzars later (1639) he found himself presented as a
nuisance at ta sessions at Hereford fgpoiling tre Kings highways, by th water tlat he

drawes over his gownded he bill was brought by his neighbol8tiche of Walfordand

perhaps related toelpasture betweenetriver Teme to th northand tre rcad west from
Brampton Bryan to th south This is depicted on a plan of 1722, which shows a leat bringing
water from tle Teme, near to Ling&nBridge, to fill a Fshaped canal in a garden enclosure in
the SE corner of #thMeadow® The same channel is shio on 25to the mile OS map (1902)
flowing for about 1 km eastwards towards Brampton Bryan feeding a number of secondary
channels to irrigate .hmeadow suggesting an extensive catch work system alfonvea
irrigation and/or flood control (see map sequeBG87_Brampton Bryan). Most ofeh

meadovs are now in arable cultivation so no trace is visible todayarfi¢hds.
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The water carrier channel from Lingen bridge flowing eastwards to Brampton Bry
and the subsidiary channels. Note also the three sluiceslingtveater tothe

Like many otter landowners in #118h and 17h centuries te Harleys were findingaeiesne
farming profitable and were fattening cattleiselves. There were several vendorstangrs
at the Wigmore fair who were buying and selling for Edward and his erdthomas Harley.
Moreover, heriots paid by a tenant on his dettbk tre form d the 'best beastwhich
provided tle estate witta regular supply of cattle, for whichetl@ow Meadow provided a
fattening facility. Otler examples of #gafamilys irrigation schemes includeetidiverting of
streams in 1653 in #igreat marstof Wigmore, nowknown as tk Wigmore Basin, and
providing an irrigation system inehTeme flood aBrockley Fieldto the SW of Leintwardine
which retained its name toelTithe Map and now #hadjacent cottag®

Brockley field with Leintwardine church in the background
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Just west of Leintwardine isaélconfluence wih the Clun andRed Lakétributary. This low
lying area has a number remnant water meadbli®(52401, 53375 and 53376) between Jay
Bridge and Leintwardine bridge for vah sequence see SO37_JayBridgetoAdleghand
SO37_LeintwardineEast. Upstream or Red Lake tributary is small piece of pasture with
possible meadow irrigation ridges evidemrh DTM, see SO37_RiverRedlakeBucknell.

Between Brandon Camp and Leintwardine is a triangular area of pasturekeddding to 70
hectares in every field haset preserved remnants and water meadow ridges. These are
sympattetically managed by thtenanfarmer whose family has farmedetn for many decades
and who has kindly given usehtbenefit of his knowledge ofétsystem. Their fate oféise field
is uncertan as tley are part of a Council farm holding and it is thtent of Herefordshire

Council tosell trem off. These meadows were fed from two channels which are fed from two

weirs on a long leat which runs fromalford to Wigmore Abbey (4.7 km), see below.
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The Brandon to Leintwardine triangle: top left RAir photo #h December 1946, top right
the differential DTM showing tht the meadow earthorks have remained intact sincerth

Bottom left: air photo 2000 amghoto locations (next page), bottom right 50 cm contours
derived from te DTM showing tle slight slope and @inage to th west.
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Brandon Hill

Ridged meadows of the Brandon hill/Leintwardine triangle
Left: meadow ridges looking east towards Downton, right: ridges looking towards Bra
hill and the location of the main supply leat which alsgotad Wigmore Abbey mill

Just east of Leintwardinedte is a small valley, between Whitton and Leintwardineutth

which is raised catchwork channel which carried water from a sprifg tootth southwards
crossing meadows which were irrigated by allowing water flowing aloeg:ttannel to spill
over into tle meadows at various locations along thannel.

Transect1

Transect 2

Transect 3

Top left and top right: air photo and DTM equivalent showing the raised channel.

Top middle: use of the profile facility to plot an elevation transect across a defined transec

Bottom: photo of the channel from the Forge Farm
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In his stuly of the history of land use in ¢hLeintwardine Area D. G. Baylis recordsith
instructionswere issued in 1633 for widening and deepening of ditche® iuale of
Wigmoré (anotter name for ta Wigmore Basin) witlpenalties for not scouringjtches ad
'impainmentfor diverting streams out of ¢ir proper coursépresumably for unauthised
water meadows® The grasslands ofitharea and #hlow lying land around Leintwardine
village were extensively ridged as seen i gleereferenced 946 RAF ai photos below, only
some of which survive today.

The extensive system of main water chansefgplying tle grasslands of hWigmore basin is
recreated here using by digitisingethdepiction on th first edition 25to the mile OS maps.
These have beeaverlaid on tle current OS map along withe LIDAR derived relief to show
the topography offie area. These channels shown, which do not inclemgtiad of
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The meadows of thnorttern part of tk Wigmore Basin as revealed bg tRAFair photo 4h
Dec 1946 showing a complex system of ridges, leats, drainage channels aodhaaiaels

340000 m 341000 m 342000 m 343000 m
W g*",'
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see individual map images
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Main water chanels eeding the
grasslands of the Wigmore Basin

mapped by c1880 25” OS map
overlaying OS map with height relief
Note that the Teme has altered course since |
Water channels Length |

= = = Walford to Wigmore Abbey Mill 48km |
== Walford to Leintwardine Fisheries 1.5 km
=== BrandonHill to the Willows ————————3.9 km
wwwmws Graham Cottage channel ——— 2.1 km
===+ Abbey to Wigmore Moor Lake 32km |
== \Nigmore More Lake, south trib >0.8 km
e \\igmore More Lake, west trib 1.0 km
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subsidiary channels and ditches, extend in total to ok&nil The longest channel, from
Walford to Wigmore abbey (yellow, nearly 5 km) comes fromfdrdl (off the map to te NW)
and is linked withanotter system tht arises from Letton. Thidiannel also suppliedeimill at
Wigmore Abbey'€) and local farmexr are of tle opinion tkat ths system tts channel was
created by te monks of tk Abbey.

In the latter part of tb 19h century tlere was a ttee way conflict of interest involving ¢h
channel (light green) #t arose from a damagediwen the Teme at Gthan's Cottage'¢).

The owner of th lands of th Wigmore basin at #t time was Andrew Bahton Knight of
Downton Castle, # second largest landowner iretbounty. The Leintwardine Fishing Club,
whose members were ofetlprofessioal classes from vavus parts of tb West Midlands,
requested tt ths weir be repaired in hinterests of tafishing upstream (ik part of tle Teme
flood plain is still called th'Leintwardine Fisheriés One of tle club members, ‘aell-
connectedReverend JamdSookfrom Pershore, wrote to Knight suggestingtttie weir be
repairedat oncé An irritatedKnight replied on te 23h November 1898 pointing outdhthe
purpose of th weir was not actually for éhbenefit of fishermen and sarcadticauggestedt
shall be, if you will find 6 or 8 men who will stand indtwater for 8 or 9 hours a day
Although tre weir at its proper height wasteenefit to Black bridge lantd@and watered by #
channel) it als¢causes [flood] damage to Tippde' (a hamlet upseam). Knight continued:
'raising the weir to a less heightah before as you suggest woukpdve me of all benefit as
the level of tle water would be below Black bridge cutdtbutfall of tre channel]; it would at
the same time less tte damage [to Pipleton)]. Knight also said it the presence of weir had
the effect of increasing #hrate éerosion of his land. He ended his letter by sayirg tie
wouldrit mind if the whole weir was removed dlse damage certainly exceeds tienefits.
This was &a time of declining prices for agriculture se thenefits of controlled meadow
irrigation were becoming lessdh tre various problems incurred in maintainingnti.

Most of the grassland of #tamain Wigmore basin is now undeetdough apart from som
small fields, see SO47_WigmoreAbbey. A water meadowadratkedf' above which was also
onthe HER (41910) was ploughed since tHDAR scan of tk area (c2007). The following
maps show th closeup sectiona to 'f":
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Section'a: the main Walford to Wigmore Abbey channel runs E to W with a take off at {
weir supplying the northward channel feeding the meadows between Leintwardine ang
Brandon Camp (see page xx above).

Section'b’: the channel rounding Brandon Hill. sAbsidiary channel takes off for the
meadows northwards, the 4 km channel toThe Willows starts at the footbridge.
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Section'c’: the weir at Grahal® cottage subject of the dispute between the Leintwardine
fishing club and Andrew BoughtoKnight in 1879. The Teme has since changed its coul
washing away whatever remained of this weir and much of the former meadowland th
diverted for irrigation has been ploughed.

000

\ fstedition 25" tomile OS map __ 5

\

1 m contours

DTM differential: faint trace
of the water channel

340800 m 341000 m

340800 m 341000 m

Section'd: The Walford to Wigmore Abbey machannel follows the contour around a
valley to the east of Brandon hill and is clearly visible in this 1946 RAF air photo and
subsequently in an air photo of 1959. The field has since been ploughed probayply ma
times, nonetheless LIDAR reveals the famatce of its former path.
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Section e: Wigmore Abbey corn mill onetlist edition 2520 the mile OS map (c1885) where
the channel all th way from Walford arrives from ¢hNE to tke mill pond tlken reverses into éh
'tail leat where it continues for a furgh 3.2 km on way to #thTeme supplying th meadows of
the soutlern part of te Wigmae basin augmented by various channels coming frenvest

and tre south
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Section'f": Left 15 edition 252 to te mile OS majc1885) and right i RAF 4h December
1946 air photoThe top channel was feed fronmettveir atGraham Cottageause of th dispute
between tk Leintwardine Fishing Club and Andrew Broughton Knight wighoutflow at
Teme. The bottom channel call&dill Racé is the one which starts froméhWalford to
WigmoreAbbeychannelseeb' above)andproceedso 'TheWillows' whereonemightexpect a
mill; howeverthereno mill mappecdonthe 1885map,the tithe mapof 18400r Taylor's county
map of 1754 (whie maps many mills). The RAF photo shows flelds as ridged meadows
although tle long vertical field in th midde has been ploughed during WWII. Comparison
between 1946 and a recent air photo efghme is comparéelow:
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Section'f': RAF 1946 (as above), right 2000 air phet@omplete effacement of earthworks.

10. Water meadows at Kings Pyon and Dilwyn

Thevaluationof the Buttas Estate of 163BA particular of the manorof Buttas and of th
Demeyne of ghthat manoras it now isis most likely to be té result of tlke marriage settlement
between Richard Karver tifie ButtasandElinor Vaughandaughter of Roger Vaughan of
Bredwardine, a relation of Rowland Vaugh#&hisdetaled survey includes th reference to

the controlled floding of meadowsindthe resulting increase fertility:

‘The Long Meadow 28 acrabge Perryfyld and Lower Perrie meadow 30 acres, The Parkes
and parke meadow 70 acres. The meadows are watredbitmok at pleasure. Wch is likewise
of late drawen over thmost part of te Perry fyld and of # parkes alsoe wch in shorte tyme
ymprove tleir values half in half

Whetter ths has anytimg to do withRowland Vaughas influence is doubtful and is more
likely to reflect the prevalence of meadow irrigation asimmporary agricultural practice in
Herefordshire. These meadows have been idehtiinel placed in #ir most likely location:

344200 m 344600 m 394800 m 344000 m 344200 m 3444900 m 344600 m 344800 m
- - - A = 2

The Long Meadow 28 acres

=

.1 The 1840 tithe map with
the locations of the fields|
named and measured in
the 1638 valuation of the
Buttas estate overlain

on the tithe map showing]|
that ‘park’ fields have
been subdivided since

249800 m

249600 m

249400 m

249200 m

248800m
248800 m

34000m 344200 m 344400 m 344600 m 344800 m
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Thefield names titke map of 1840 allows allow us to ploetprolable locations of tse fields
aboveonthe basis of ta'Park names. The 70 aclf€éhe Parkes and Parkéeadow had clearly
been enclosed intemaller parcels by th time perhaps losing its water at®dw function to

other land usedt seems however #tithe andLong Meadow and Perry Meadow being close to
the natural strearand dowrstream of tk 'tail racée of Buttas Mill remained as water mexaul

All these fields have been in arable cultivationsome yeargetthe possible remnants of
ridgesandfeede channeldrom the stream can just be discerned (red arrows)ahfBAR

scan.

A ditch running WNW may be a tail leat (TL on map below) frBattas Mill which according
to the 1638 survey was:

'newl reedified in verie substanciall Manor and furnishetl méw stones, wch is an overshot
Mill and driven by a brooke wch Runnethder tle Howsé

The mill appears on Isaac Tayki754 county mabput only its mill pond appears oneti®S

LIDAR derived DTM

LON. 2° 49w 1st edition 6” to mile OS c1885

In 1653 a sale agemerit® between John Seyse yeoman and William Bradford gentdfoth
Dilwyn about a meadow allowed its purchaser (Seyazyitjht to tle uninerrupted flow of a
stream for itswatering and improving

William Bradford'is to allow water to have free cae by tle usual trenches tbugh Elbridge
Meadow into Middle Meadow foreéhwatering and improving éreof according to th course

of husbandnand will at convenient times allow Seyse to cleanse, scour, fortify and amneend th
trenches in due form of huslay for the better carrying and conveying ottkaid water

Elbridge Meadow is adjacent to what is now callezl $itretford brook and appeans the
Dilwyn tithe map as number 478ellbridge Meadow[SO407535] and 800 meters NW oéth
Homme farm now paiof anarable field.

Another possible water meadow system which has yet to be investigated fuylasvttying
permanent pasture at Soll&sgwyn, a complex site witlthannels, wittsome enclosure history
and a possible connection witlyrrels Court Mil to its east see SO45_SollersDilwyn.
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11. Arrow valley water meadows from Staunton -on-Wye to Pembridge

Geographically ta water meadow systemtime Arrow valley from Staunteon-Wye to
Pembridge has similarities togfwWigmore Basin system detailed abavéhat water from a
strongly flowing river arising from #Welsh hills is channelled by a complex axtensive
system of channels to irrigateany 10Gs of hectares of low lying farmland, mainly grassland.
So far we have little evidence oftlorigins ad operations of fls system from th time before
the civil war even tbugh trere is likely to have beeirrigations systems of some kind. The
winter time RAF air photos sorties ofethate 1940s, so valuable in recording water meadow
eartlworks in tre Wignmore Basin, did not extend toishpart of Herefordshire. In any caseit&
is direct evidence #t moe of trese water meadows were ploughedrayWWII than in tre
Wigmore Basin or th Teme valley.

Whatever tle early Arrow irrigation system may have belegtween 1660 and 1710 an
extensive system of irrigated meadows and feeder channels was construbeetbahands of
Arrow valley as it fan®ut eastwards beyond StantonrArrow and Court of Noke towardseh
flat lands between Pembridge and ShoBtiérhis lowland area is fed by four main channels
which run along th contours on opposite sideg talley, diverting water th river Arrow from
weirs. The main souénn channel which runs for about 4 km is diverted froenAlrow by a
weir 1 km upstream fror@rove Farm and was referred to in 1756 as@neat Watercourse
as part of an agreement relatinghe sharing of water betweeretlestate of # Court of Noke
and The Leen. The ¢m occupier of th Noke, William Halhead hadefpower tddivert the
water of the Arrow for Improvement of éhlands lelonging to tle Leen Farm for th space of
two weeksri every five weeks Although tle system was in decline byetli880s, part of th
water meadow system appears to be still functioning irt@#nly 2¢h century.

As mentioned in t introduction we ave, uniquelyfor Herefordshire, a map of part ofeth
water meadow system made by Captain Kiiigg and tte only map of water meadow ineth
county.The'King-King' systemwasfed from the northernchannefrom its takeoff atthe main
weir 1km upstream from t village of Stauntoion-Arrow. At the Courtof Noketwo major
weirs direct water to anagh pair of main channelspeshooting souttof the Arrow supplying
the mill atNokewhose tail leagoesonto water lands SW of thNoke andhe oneshooting
northof the Arrow watering lands of thLean Farm as well as its two miéledlands beyond
towards Shobdon Marsh (nd@hobdorairfield). See map on nepagefor details of tlese
channelsTheKing-King wate meadows were destroyed by orderraf tounty War
Agricultural Executive Committee (see page)66

Examples of parts of the still surviving main carriers supplying the Nokéeemvater meado
systemsontheleft, is partof theA Gr Wa t e r c feedingthefields souh of the Arrow anda
number of mills. Right: the carrier feeding the water meadows depicted in th&iKiggap.
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This map above showsdlArrow valley meadow irrigation system shagithe main channels
as mapped in 811880s. Captain Kg-King's map of his water meadows was transcribed by
historian Beryl Lewis and it is ik version tlat has been digitised and gesberenced into its
correct location. For #hdetailed map sequencesldield photos of 4 subreas see sites:
SO36_MowleytheenLeatSystem.

S0O36_MowleytoLeenLeatSystem_GrovetoNoke.

S036_StauntononArrowtoMiltonCross.

SO35_NokeCourt, SO35_Lean.

Left: Stone discharge sluice in the main southern channel as & l@rivooded northern
slopes along theontours feeding the water meadows on the south side of the Arrow be
and down stream from Grove Farm.

Right: Stone sluice operating a secondargnnel in the water meadow below northern
channel which is also theilirace to the water saw mill just weof Stauntoron-Wye.
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