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1. Thi s wasl ead fparromeect to assess the efectve,]
practces that had been carried out tom thei
control br ac{kleJkl, IpfodpYu | iant ornesaseand (3) gull ey

2. Two | iterature reviews were done:

1 Assessing efect of rewetng and gull ey bl
T { LKl Iryedz¥t r oduct on

T It was noteavod& tbeerstt ategi of bracken co
publ i shed.

3. Thereafer, quality control checks were mad
feld assessments of success, Vi z:
T Bracken control wor k or hsoesveenn sma cerss ,o nt her:
T { LKl JiymdzYr oduct on on fve moor s, three wi
sampling site.
T Gulley blocking on seven moors, each wit

Sites were sel eoacgtgacthytsdaoedsecbr wo hlealfeuat rur e
contracGeafs Byrde (not Gull ey blocking)

4 Bracken ctohnet roiltes showed a range of succe
good and ot heEws ppoamnu.ce@eafhe best resul ts
signifcant diferencd eldetcwendr aMEFPrand f ar me

5. { LKI3Iynde\f oductwen:e Reguyl tvari abl e, some excel
with no §eXKedy dael oef Eyre was the best pr oo
densites of pll @acht sopntthactfarrsmewer e i nter me

successful

6.Gul-blegcki ng: This has, for the most part w
dams were nfounotghmert €éumsyof the percentage
l'itle diferenhhe € ontbredHwtaernsehreursee dwemrcee sdi f e
bet weehodmimng 8na%eoi atwerffau-fdlaymest oni ng compa
65% rockt @keamsmateri plr® s emnutmbieym 8 & ¥a lwlo o d , 759
Heat her W1&0Ophom sa efdufncltloyameagbei npadet eeneed t
be fully functon when the over alplt madt omndf
destroyed dams being much greater in steep
7.1t is very surprising that the farmers had
of these three interventons which i mplies
was i mplemented. Therefore, we-upeaaamrindgmd t
of all moorl and interventon work within tht
and this must (a) be repobtecmbadkKedoinh
structures. Otherwise, there i s omopwaygrafm
or whether the money expended is being was
8.Given the superior performance of Geof Ey
{ LKl 3ydzrr oduct on, we recommend t hat S 0me
incorporatng them.into future work plans



9. There is no good reason for supposliendg t ha
contractors and we recommend that di scuss
di scuss whether/gobhes begandideat s t he " Tr u
I i st.

10We al so recommend rtamasttp aNMFeF earre crhaarraglilnogw st r
access to data cdllected on farmer's | an
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One of the ballenges and indeeapportunitiesfor upland farmerss the need to adopt
sustainable farming and environmental practices that can work alongside eachtother
optimise benefits for all stakeholderpublic and privateTo this endPeakland
Environmental Farmers Limit¢®@EFjvasestablished in 2022

1 Toidentify the most effective and cosfficient ways to make this contribution

whilst continuing to produce sustainable and gequhlity livestockSpecifically, our aim is

to focus on good peatland managemeREF recognizghat peat stores more carbon than

all UK woodland so good peat management is by far the biggest contribbadican be

made to mitigate climate change impacts. Moreover, it will also benefit biodivertsitpugh
linksto uplandinvertebrates, reptileswaders and redisted bird speies.

1 However, &rmersare presented witha range ofalternative methodologies for

restoring peatland, and different approaches are advocated as to how farming and
biodiversity conservation can be carried out sldeside.Much of the previous peatland
restoration work on PEIBNnd holdingas been undertakennder the auspices dhe

National Park/Moors for the Futu@FF, 2026a)using contractorsather than thefarmers
themselves. That leaves farmers unclear about what was done, and what the outcomes are
In essencehas the work achieved its objectives, or n@Bservations on our own land
sometimes contradict the statedutcomes of the interventions, so clarity is needed to build
confidence in the delivery methods.

1 As farmers, we want to make rational decisions around peatland or biodiversity
restoration, learn from what has been done before on our land, understand where and why
best results have been achieved, then apply that learning to a new ambitious programme of
future restoration. At present there is no consensus evaluation on the most appropriate
practice to follow.

1 TheGovernment's Environmental Improvemeian2023 Defra, 202%plans to

“restore or create more than 500,000 ha of wildlifeh habitat outside of protected areas

by 2042". Of tis 500,000 ha280,000ha is expected to be pelaind. This report indicates an
action for commitment a need to “Work with p
restore 40,000 hd nopfl ipcaat ibne ftchree a3 ®©'n. i s a
investment, including the emergence of voluntary maskitrr peat such as the Peatland

c o d Eutthermore, and of relevance to a large proportion of PEF landholdings, the
Protected Landscapes Targets and Outcomes Framework (Defra,&208%p achieve 80%

of SSSI designated land in favourable condition 15220

1 A small percentage (about 1%) of peatland actively sequesters carbon. So, it is urgent
that farmers/moorland managers manage pdsgtter to avoid carbon loss. The uplands are
the national stronghold for redisted waders (curlew, lapwing, golden plover). A recent-bird
survey showed the Peak District is bucking national trends by generating increased local
populations of these specieSherefore PEF land holdirsgshould be in a good position to

make a substantial contribution to these targets.

1 All upland farmers/moorland managers suffer from a lack of good management
information in this area. This evaluation, with a strong emphasis on farming practicalities
within the Peak Distraawill benefit PEF memberdirectlyand ultimately all uplandestate
managers



Th aims of this pooe¢ealtvare,thdefr@elfloowi ng a
restoraton -efueactomenesco,stoper at onalWee fheacdt vene
four tasks:

1. Carry out Literature Reviews on two major
foll owing two questons:

1 Efects of rewetngnamoogululahnhey  rielsookianhgn

1 Assessment of LKh aryedaftcrceedwsctodn on upl and m

These | iterature reviews are available in S

and A#do0siton paper on bracken control has |

summarised the curre®id, klhoo2M)eedge base (Ashb

Thereafer, we carried out a quality control

work on PEF | and holdings, these were:

2. Assessing the efectveness of bracken cont
Bracken is a major invasive problem in up
made to coweretsrtoalbliits hamdatrvee vegetaton, uUsSuecé

3. Assessing thdLKfldotmdtieomdsct @

{ LIKI JysdzYa genus of moss that is a cruci al
devel opment . Mu c H ne fr orfdtuJKil SBeymlaYe | é sttoorREF moo
assist this process.

4. Assessing the efect.veOnees sofoft hGu lkleeyy nBalnoacgke
i n recent years has been to block drainag
retained and the moor is “reweted?”.

I n all three qgwel atgmedonotrassesvecwsrk done
grouptshesecaowrtrreactsesmd sbypyrBgBRidmbreast or s organ
MFEnd (c) Geof Eyrn® (sreet idgultlhey eblwaskiamy di f
these MFMBuips.a conservaton partnership hoste
Aut hori t(WF,F PBpNRA)ur al England | ists MEF as a
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Br actki@&®NX RA dzY( LI. |j) dzAKinzhyhaey epds o il re lKh ¢ caus e s

probl ems for agriculture, conservaton, fores
As h${>21025) . Bracken can be controlled by mec
2021moé otk en used approach was the applicaton
Asul am was taken of the UK market in 2021 so
whi ch -sied ecanve and will (A8sBdY202@ pyrp hplsaartte g B
howemew, regardedaaschahisal arcs emtaenfeearatrsed by
conservaton/ management agencies (Natwural En
and FdCroemtirsysiGdryphosesqtier esdépeommiconnisen vat on a
for 168 pseor iTthyerlabist at swubstantal amount of
and various atempts have beeemdommadefeot contt nio
control work has been when it has been carri

own contractors and contractors.under t he au

HP PG K2RA
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Efectveness of bracken contr ol (mPabnnaegye ment wa
Br oomlEadaHwer st a nlLda dG/hcMinodshsplp & s ya rikoay,al . Moor )

Three treated sites were selected on seven o
which only had one treated site. On the seve
available then thr eoet hweerawilssete heete@e dwerandamby e

This general method fol | ocwosnttrhoat rues§eéda rrcohu t(n
Ff 2000; SGhbob2ZmB:Ppach site a randomtmadi ton w.
positdmm@ofransect t hrTewmgls atmpd efsr smersi tteaken
with the samples being at 10 m i nttheer vtarlasn sael co
almquadwadd agedOwibt Im x -q0u.abd rnats ubo s i wiotnteidn cietn.t r
The number of fmeamrads awi weire tlhensell to provi
densWitiyvh.he | andgtelte ghuei ght o fwathh a sdu aaknl de stth ef nr otnl
cover (%) of vbergaectkaetino i fe & reardpiatr eerls@e da swsaess s e d

vi duFalond density was multpliedbadi $0 expres:

HOHGY FA N2 YVEKRGYE Y 3SYSyd RIEGE O2ftft SOaz2y
For each Moor datwwmawemgercelsl ected in

Management i nformaton:



f Moor .name
T Moor owner
f Startt yeayear the interventon was i mpl eme
T El apsed tyema& 0=25St(ayretar s)
1T Contractng agent (Geof Eyre, Contractors
MFF respectvely.
Environment al i nfor mat on:
T Transect number
T Quadrat. number
T Eastngs
T Northings
T El evaton ( m).
T SI oPe (
T Aspé&c.t (

Theastanngoor t bibhdgs sit es fweb ma cckaempilnendy posito
from Ordnance Survey m8amistdhatnnda ras if@Gerr r@@h SOr e g o
(QGI' S Devel,?paidrnotmsTve afml es, which al so cont ai
i nfor Matperc.t hdsle b pweatorc afl rcaurh aa el@i gi tal Terr ai
(Odnance SGrmeyePDiMoboce JU2 6Tehyea DTiMMput as a

raster ,antdloamMGi ISt ual raster created using ‘B
i mpacts of errors via joins bet wecerno stsl etsh.e Al
virtual raster based on eastngs and northing

from the virtual DTM usingwihadi hSampl € RRas ee
tool b&kxope wenreess Ampeed | praocteddhistagesol ved tt
ol ope and aspesctngAapeet ' Faynpest Shecspeeictt viend y

‘Raster terraimernean&athegrsi sdi voodubabxaspect and
extradacoedt heir respectve raster | ayers using
Aspect was recalculated into two variabl es,
westerliness,( 20004)othwei ufsgd INdgorwienyg equat ons:

Southern @i sme&8@) v2ng a southerly aspect.
Wester n= als pseichi 8@/) 2 )-/ 2 |

Haodd{ G aaaOFf ylfeé&aaa

All analyses were perfor mRdCome2thaeEehR St at st c
vegetaton variables were inspected using box
di ferences between contractn@ggogpdmaadlk agent fed
Wi cklRddmm6). Thereafer, signifcant diferences
assessiedg Gener al i z(eGL M)i nuesa rh ghvotdheelnl!igncgnM wa s
because of the unballmcehi sadnalkyosifstlMEFdwas
so the otheragewt Soarnte acth meglorrerde |aagtainm sctoef ¢

were also calcul ated between all vegetaton v
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It is well known that bracken control requir
successful, without thisermnpeneVvest Mmbns whael
that where control had taken plaseagof hbuack
hadesteabli shed to such an extent that the pr

mi ni mal | astng 1 mpact. Here, all bracken had
a combinaton of herbicides and burning.

I n di scussing alternatve control met hods, t
potental applicaton of drones -cfoomp [cehxe ntiecrarlaid
such as areas with stones or walls. Current/|
helicopter snoruanytiendg ,s pwealyiealse and knapsack sy
treat ment . Hel i copters aresesgdher amloloy |l asned air e
however, their high operatonaloocrosavenemasy. | i m
Addi tonal Isycalteh edibsmerdsal of herbicides rais:
i mpact st aorngentonpl ant species and wildlife.

Ve himoluemt ed sprayers are commonly employed,
carry chemical <containers. Nevertheless, thi
uneven or rocky terrain where shifiinmteg albadddy
or overturning. Knapsack sprayers ofer a mor
met hod, partcularly for treatng smaller fron
i s l-iamtoaursi ve and unli kel ystowatbegysofacreelndr e
bracken control

Olaiaae [SIY [/ 2yGNYOeay3a 3ASyldY az22NhB F2NJ G4KS

TTansects one and two were | ocated close to ¢
t hese areas at di ferent t mes. Treated areas
bracken. Transect two, in pastpotl applwaatalne
used.

O®RIFESY /2yiNFOoay3d 3SyGY az22NA FT2N 0KS Cdzic

Transect one, on a westerly slope, had very
throughout. Transect two began with bilberry
was dense in bilberry throughout with no bra
pcetnt ally not much bracken in these areas pr e
corroborated without baseline data.

OQWzNR G | WR2 Y KNEyGEy 3 ISy (Y StFSWNERG NT S R2YY (N HOM]
A s ubsatneonuwwriatl br acken was present on site. The

the upper edge of a sl ope running perpendicu
gradient, chemical treat mesnptr awaisn ga. p pAlitehdo uugshi

9



second transect was | ocated on fater and mor
again confned to a relatvely small area. Whi
appeared | ower than in the surrouhdithg@ untre
i mpact to the density of bracken on site ove

O RW2 @a2(2/N2 Y G NF OQay 3 | 3Sy (Y StIFSWNBER2YFINT §RYY (uNd-HOiG 2 N.

Only one transect was reco
on a very steep slope. The
dense and up to 2 m tall i

OSWYy¥ReyYyiNr Osay3d I ISYHINI
a0k NGISRY HAawmn

TranBesstsi tuated within

undergone sustained man er al
The site has been subj e ol Il ed
and chemical treatment, ual s
applicatons. As a resul nce i
with voenliyndfi vi dual pl an n a
single quadrat

Tr antswiwats been managed

treat ment reghmet aisstia

higher alttude and on s mi | a
tranosmgecbracken growth wg ct wa
mi ni mal . Al though no br ed wi
the sampled area itselfeE& : of p
observed in the surrounding | andscape.

10



Tr antshertbdaes | i kewi se been subjected to the sa
chemical treat metnfocs noAdbrwicklent wasseetcorded w
however, some plants were present in the adj

OFTWNP 2 YHRAYRINI Oo/AY i BISSIGNINZ G F NIISRY HnAHO

The primary challenge identfeaddhe tetaadiom. tA
three transects were | ocated on rocky or ste
when transportng | iquid chemicals, which inc

Consequently, treat mendpwaywnatghmid € dh atto i ma mu g
| ab-omtrensi ve.

Transect one was situated on the rockiest g
exposed rock on which bracken cannot establ.i

data, as other areas within the sbarnaec kterneat me
growt h.

Transects two and three were |l ocated in clo
transect three had experienced a fre subsequ
di ference in bracken density was odrmrsterravsetd be
was evident in overall vegetaton compositon.

of crowberry and other characteristc moorl an
gr adsosmi nated within the sampled quadrats.

03N Re WNBRYAlBNT Ooay 3 | ISy (X St NNEAV INTG SRy HNIHDG 2 NJ
Transect one was more regularly controlled a

small strip around transect two had been con
three was on grassy ground with many rabbit

6 KA RKE @Y (NI Oay3 + ISy dx St SuuEaiyf NG S&avy (iditupd 2 NJ

Regul ar chemical applicatons bhhdmbeaeh mader o
been prohi bekeepgder Thdvgaemd t hat much of the |
compl etely covered in bracken but with repea
under control. The data for transect one 1is
on a traa&kemewas bmot present. Small fronds
transects indicatng it hasfsthemedatocortuoh

11
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The efectveness of the control tteattments on
are shown on Figs. 2ord (Heioghht )d eanrsd tFi)g. F4 .g3
For all three variables the intercept ( MFF)
signifcantdgiy |lcoawmaer tweaelaueed by GE; there was r

MFF and the ot her Acxamtsrsacdihdossa(nipallene 2ehks.i ty
showed mixed results with very good resul ts

BroomheMidd monple and one at Edal e, Ladycross a
frond densites Biedowt GhbdrByEahr62883 ms a thres
bel ow which gotdrmsbshakeadcbohgol was | i kel

(Fi g.andr2ax ken Imitrteoredvérreosrad tdse msoi tlyi t er on t
wi kB f mé(nRisg.. 2. 3)

The intercept (MFF) was signifcant for cove
0.01). For vegetaton cover, there was a sign
no signifcant diference betweenlPMdFFbame ftgheu
cover GE showed no signifcant diference from
greater (P<OT.hOel)c ovlearb |l cef 20 tlher vegetaton pr ot
di ferences between contractedhse ardrotveedront di
gr eaattels¢g t hree sites at both Abney and Midho

mi xed with two sites straddling or exceeding
cover (Fig. 2.4). Mossy Lea was intermediate
although site 2 was very variable, extending

Ladycross 2 were predominantly below 50% (Fi
the | ack ovfe getagtheem, adhd sites with best brac
vegetatbadcohwher | ea(ski ¢p.arz. yround

The two bracken variables were not correl at
were: vegetabanmne (gveund-vebr § @Gdab.h eal2d tlhrteae QI
measures were highly positve correlated and
and |iter v&a)abhdsdémablg and height were p
sl ope d@dedn sfirtoyn wayso rmeed aattveed wi t h s2byt haenrdl y as
veg at onwacsoevgeart vel y correl ated with sl ope and
(Table 2.2).

Il n order to see if stultereess swas da reyn vii r ol meatt vad
dataset was grouped visually into three “suc
frond (dring.i t3.ole)r,f rio.ned. density wi H Md=dhedi an
<14 bfurtontPsGam=d KkR2ondBhen GLM analysis was redo
success TheeGbMi sbBowed tGBadbdWhe hngbltgept ghi
environmelngdxaTMevarnrd atPlroe hdbwed nnd caaint di ference
t h"*eGood” terms of Sl ope aydladd RelRatBgpetb t aep
“Good”, the “Mid” siteswwéeheaohessBtoessubhelobw
aspect and the “Poor” were on greater sl opes
aspect (Table 2. 3).

12



¢ I OHf df®1lPM
measwmneMoor liam dt hse tRsslad&r ®i it aclca n

Reducton i(m)DawidarAde Sagei pcameprt e@dvedisgni f ca

resul ts

of

t he

e f( eVid-tFs

€Cfondi fG&rn e mtn

has

o/ @
been c¢

> 0.*X@F5)=, P<O0. 0LX,b)* *mfe aM <v0a.lQule.s (*SE) of the e
each group.
Variable Contractor class Estimate SE t P Significance

Frond density Intercept=MFF 1.19011 0.17463 6.815 <0.0001 Frk
Con -0.03893  0.21388 -0.182 0.8557 ns
GE -1.08862  0.30247 -3.599 0.0004 ol

ADev Redu 29.1

AAl C 11.54

Frond Height Intercept=MFF 1.76987 0.24554 7.208 <0.0001 Frk
Con -0.06147  0.30072 -0.204 0.838225 ns
GE -1.65706  0.42528 -3.896 0.000132 Frk

ADev Redu 67.31

AAl C 14.08

Bracken litter cover Intercept=MFF 0.40735  0.06053 6.73 <0.0001 el
Con 0.06721  0.07413 0.907 0.365664 ns
GE -0.35499  0.10484 -3.386 0.000848 Frk

ADev Redu 4.291

AAl C 14.92

Vegetation cover Intercept=MFF 0.90677 0.05592 16.216 <0.0001 ol
Con -0.09637  0.06848 -1.407 0.161 ns
GE 0.41791  0.09685 4.315 <0.0001 Frk

ADev Redu 12.7

AAl C 27.8

Bare ground cover Intercept=MFF 0.08708 0.03089 2.819 0.00529 *x
Con 0.12033  0.03783 3.18 0.0017 **
GE -0.0386 0.05351 -0.721 0.47146 ns

ADev Redu 0.1

AAl C 12.06468

13
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Frond density (ho m*2, log(x+1))
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Moorland Site

Cilatmrdond densi?tty a(nsf mixegrd dnt ¢ amgxcfromrsmed)he sampled sites on Psa&l ®s st r
are presented as hor i zohttharle srheodl d ivnad su(e® fodf 6 fieheorPorainzioBd 8 | bl cer $ i nepr
Contract on,®&reBhue Se@rfarEjygre= and
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Frond Height (log(cm+1))
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Moorland Site

CAHAFrHodvd heirggnts f(oexmdd t (lammgxfrorsmed)he sampled sites on Psa&al &ssarect
presented as hBox zownlt@ad rBs erée g=ri ef®ent Gr een = Geof Eyre and Orange = N
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Moorland Site

CA DdBrHadt ken I Petrecrs icammevsefror med across the sampled sites on Peak Distr
scales are presentBdxasohoui g oné¢ Bll e okt ICOme & rGax cetenr ss: Geof Eyre and
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0.1001

0.0751

Cover (%, asin tf)
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0.0251

0.000 1

Moorland Site

CATd/egdet at ¢ ¥, rccosvic@e@ s f or med across the sampled sites on Peak Distri
scales are presentBdx asohoui 2 one®Bi aree ot ICDae 5 1Gx cetem

= Geof Eyre and
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Coont rGaxcetenr ss: Geof Eyre and Orange = Ml
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¢ of Londedat ons

coefcients

bet ween

(a)

vegetator

variamdecc) vegpdmvtiomo rcmeretral vari abl es. Signi fec
di splayed in bold.
ol v Frond | Fronc Veegt at Bare Bracker Ot he
densi: Covel Grou Covel I|lite
Cove Cove
El apsed -0. 06 -0.12 neénTt m>PH mPom mobdm:
Frond He neT M mdnT -0.0 n®pc mdm:
Frond De m do c 0.0 noenT mom
Veegt atCon m do m®dy H mdm:
Bare Ground Cov -0. 08 naon
Br ac kea@o M a rt 0.0
000 El evato Sl ope Southerl| Westerly
Frond He -0. 066 ndénHu~”N -0. 133 -0.100
Frond DeO0O.001 NO®HTO m®PH MM mPH M N
600 El evato Slope Southerl Westerly
Veg Cov 0. 13 m PH M n®oom -0. 07
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deri ved
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resul ts
on t he
wher e
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anal ysi s
reduct on
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i n

environment
frond
been Cc manmter @lrleessce.nt Rald u

densi

Signifcamge=Ilrved isgB)f*cedcP®@1( P*¢b) PmelnoOtal ues

t

(

the environmental wvariables in each group.
Variable Success Group  Estimate  SE P Significance
Slope Intercept=Good 11.9 0.5: 22.: <0.0 * ok ok
Mid 0. 6:¢ 0. 8( 0 0.43 ns
Poor 7.0 1. 1: 6 <0.0 *oxox
ADev Redu 81.2
AAI C 34
Elevation Intercept=Good 344. 3.9 86 . ¢ <0.0 * ok ok
Mid 17 . ¢F 5.9 2. ¢ 0.00 *ox
Poor 21 . < 8. 2 -2 . 0.01 *
ADev Redu 7.5
AAI C 14.08
South Aspect Intercept=Good 0.009 0.02 3. 0.00C¢ * ok ok
Mid 0. 23 0.014 5. 1. 70387 *oxox
Poor 0. 03 0. O¢ 0. 0.61:" ns
ADev Redu 13.0
AAI C 25.2
West Aspect Intercept=Good 0.40: 0.007 52.¢ <0.0 *oxok
Mid -0. 03 0. 01" 3. 0.00 * ¥
Poor 0. 05 0.01¢ -3. 0.00 ok
ADev Redu 12.7
AAI C 11.5
(b)
Success Elevation Slopep) Southerly Westerly
Group (m) index index
Good 3443+3.0 11.9+05 0.1+0.03 0.41£0.01
Mid -
326.76.0 12.5+0.6 0.14+0.03 0.37+0.01
Poor 3229+37 18.9+11 0.07+£0.06  0.35+0.02
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HOPNn®A&aO0dzaarzy

Usually bracken contr ol using herbicides, as
inital efect but theraamemta amountbse wdiovapryeé
FE, 2200y, I ;¢ 8S)NJ Heirle, overall, the results
sites showi eBgmgoootdhteroshgwer e i nter medlihaetree and
isaoubt that when tackled properly, good con
established. However, it is also well known

single treatment and FHeqgun ried toovbet ned = cq wiet e
(RobinsdkpiSAia@go2023:SGGgripbhawe suspect the si
an inttg merdipoor responsewsp dii de amtome mtasy.e such

The most successful contractor was GE who
good vegetaton recovdrmhyren walsl ntohrse@noff claing
bet ween wor k canfdaredemudomtyr aMdtFor s, some sit
moderate and some poor.
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od !daSaairy3d (KT LKIISHHNIE RaAZD o2

0 dmypi NP RdzOs 2 V
't i s wel{lLJKkdsypeYct Bat and i ndeed other moor |l

reduced to very |l ow | evel sboirnnet hpeo | H euatko nDiwshtire
contnued from thedbsgr nadmtBle orbfd ldhinedsfpdeYc i e s
are important in peat devel opneernucisaol tihneirre sif

the Peak Dis@Overctr enmeomnmtl aynaedasr. & f tothhat r ree fitasr do e e n
{ LIKI JsypdeYci es i nto these moors,Ussakkyathiysbi:
by int{eMudyldadynts as plugs, wisidlke.hHeofbe&gme
a diferent approacH LKH I JudzyYe nival vest cpprgpage

This woebkowasesdeKklvyndeYr oduct on has been whe
carried out by Geof Eyre, farmers employing
the auspices of Moors for the Future.

odbH S K2RA

0o PHOBOK2RA TANIKIZEIWSFVEA Y 8

Ef ect v e{nldkslsaryedgYt owas oans sfewamoedAbantE s gMes sy L e a,

Royal aMdoGen)alh f sel weireesav dibinalyl e Edaalemandand Sna
one at ModsRoyA\H, Maaaxcrhe sridredorfwepoesli ¢ otnessd f or

sampanadgt hel Ditphgeismstnt r ed qudalersatr i metdhdy Muel |
Domboi s &( EYweaesn bresed ¢ 0K le Sdyedmadstiea v wi tAHi n t he
each sampling t aopressbh umelr eavre sl i edaesott bns provi din
guadrahihs eac lse ggrucald adveandh em n e{aldkels3pyldaynt t o t he

central sam@gl itrhge @maisr(tanf) ¢ ¢ hiéi¢ avg/adzXoeudnidt & i n

l10ndi stance the 1l1@&smavaloeél was ©ae{pllKInTy dave t h
density wensaxamrdazdaras éfdosri scompari sarsi gt ween
the calcul aDomboi s BueElTeebmirgi mah7dé¢tectabl
set a® 3Alsssuming a 10 m radius around the sar
detectabl e{ & h Jpyldayn-tosf h3a2

O MOPIANRYINBROUYEY ! ISYSYyld RFEGE O2tf SOa2y
For each Moor datwwawemgercelsl ected in
Management i nformaton:

f Moor .name
T Moor owner
T Treat mephlIJKEk iyndggkYr(oduced by spraying or by i
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1 Startt geayear the interventon was i mpl eme
T El apsed tyema& 0=25St(ayretar s)

T Contract@eaofagkEyre, anonotrrsa cftooor st he Futur e,
andFF respectvely

Enviromméomtralat on: <0.01) and a positve one

1T Transect number
T Quadrat. number
1T Eastngs

T Northings

T El evaton ( m).

T SI oP e

1

As p @c.t

Theastngs and northings {dJII Is/adivelsi wger pos bt a
from Ordnance Survey m88psanand haenGdarrminms f@mre ea
(QGI' S Devel opniiernotm Tecasny, f210e2s5,) whi ch al so cont
informaton. Aspect, sl ope and el evaton were
(Ordnance -Sumvegs®lTMmMton Ordnance Survey, 202
raster into QQaS, raansdt etrh ecnr eaa tveide usi ng ‘ Bui | «
i mpacts of errors via jobns wetweewmetl|l asn AC
virtual raster based on eastngs and northing
from the virtual DTM using the “Sample Raste
t ool box. as®lewmgiree aendt mat edp rionc eas st.woT hsitsagienv ol ve
of sl ope and aspect raster |l ayers wusing the
‘Raster terrain analysis’ toolbox. Thereafer
exctad freosmpddhteMed master | ayers using the * S
Aspect was recalculated into two variabl es,

westerliness,Sif(offl ®BNihnegufs@dmrlgoewi ng equat ons:

Southern @ispe&8Q@) v2ng a southerly aspect.
West er n= als pseich L 8@/) 2 )-/ 2 |

oMbo® {{(lodadlf Iylfeasdsa

All analyses were perfor mBdCome2hemhR St at st c
vegetaton variables were inspected using box
di ferences between contractng agent identfed

Wickhazm016). Thereafer, signifcant diference
assessed using GendrGdlM) z aacks i'thigme dhre n Mg GdaMl iwa G
because of the unbalanced naturasoft htthe ndegsic
so the other two contractng agents are compa
were also calcul ated between all vegetaton v
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o dw %3 dzf &

0 DoDIWIE NI f K2DEARS N2 bRy a

Moors for the Futurdqd LiKadg/ldaymti md | @ndd asaednbreg
not all of whi chl MF&y eF2lrd &l |s utchcee sssiftuBIE e x ami |
{ LIKI JpyldaYys wer e used. There was no baseline
{ LIKI JcyodeYer prior to plantng and informaton c
been selected for plantng i f L¥K&dildaygs ehad i n

been planted. Consequently, it wduWwKd Iyazyi mpo
cover to any expected increase should the pl

Olalz aad 2VWhiNF Oay3d 3ISYyGyY tSNBER2YIf O2y (N} OlU2NE
{ LIKI 3wodeYk was undertaken by the head gamekee,)

plant plugs but i1t was apparent from the fel
Additonal sites were visited that were not I
dficul tes, but no surviving HILKdSOcysdieyYo @i ¢ ® utnlda
were found on the survey appeared to be too

three years prior.

O®RIFESY /2yiNFOoay3d 3SyGyY az22NA FT2N 0KS Cdzic

- { LK Jpyldayys wer e pl anted
concentratons throughou
area. The plugs on tran
appeared to be survivin
few surviving plants we
transects two and three
were however observed o
gullies outside the samj
(pictured). The topogr a

around two and three al | wi t
some very steep secto ter
retenton around transe the ca
of the | ack ofesareave

a high concentraton of tng hig

|l evel s of runof. Howe
areas around tr dndKd Ay
was found here regardIl

24



OQY I &iYaR 2y (N Oay3 |3ASydyY .20K az22NR FT2N GKS
a0FNISRY Hamo

Transect two covered an area treated by a pr
Unfortunately, these scrapes{ LdKIs3p/ildaygs wel et
st | present in weter areas. Transects one a
MFF and plugs were found on both transects.
moorl and with dams and pools afewaappeaheduy
have the highéksitayadmyount of

6 Rug & | f

az2NY / ageNEOF? NI ISKSY @zl el R Y
?@Q‘E_ﬂ; 5 s M { LKI 3wodeYk s were caobnaédToust o
?ﬁ{\( '{“ 742 l and on which the | andowner
) site was fat and exposed wit
hol ding any water present. T|

{ LK I SfyodaYh d .

6 SWHEY 2y GNI Oay I | ILSYTGNI &DIS2NiIlI DRWIH 1 Mo

The treated areas of Geof'’'s | and are at a re
{ LIKI ZwadgY abundant throughout. Other heathl an
out compe{tldkgl IyndeYpl aces, creatng a mosaic of v

0PODPHD 90 FOQKDIYEANE RFz00 2 Y

The efect{LdKrieg/mdztYodduct on as s{elslsledyedny®inheyas ur i
each moor | andt a datgreidgsth oevanc ha 8 oFiihge i ntercept o
( MFF)siwansi fcant (P< 0.001) but there was si gl
managed by Con and especially GE (Fig, 3.1,
correlatons with el apswtdh armley orl owekst &r leyw @d &

Il n order to see I f there was any | ink betwe
dat aset was grouped visual |\ LIKht3dyedayha tedes “ s u c
scored 0O = none, 2 = mid ranking sites and 3

showed a signifcant negaG.vkl ,coRsC®.I®Ii)onamwdta
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corelaton with southerly aspects (r = 0.98,
relatonship with slope or westerliness.
¢l ootb@BB® M results of the ef(aWFtFs ch{nldK HGEY)dYdtin c o

densoneMoor liam dt hse tRssla&{ K sIhfadz tb e e n

Reduct on

i( o) Deawida rAd e

ar e

presenteno

i ntroduc

Sigmi f ca

> 0.*G5)=, P<O. O0X,b)* *nfe aMm <v0a.lQule.s (tSE) of the e
each gdheumost successful sfitkel IwadgYsAboceyatfou
reasodmarmdiet es, all three sites at Snail sden
had no d{elkelcxyadaY e
Variable Contractor Estimate SE t P Significance
class
Sphagnundensity Intercept=MFF 1.4 0.7 2.0 0.04 *
Con 2. 7: 1. 1¢ 2.3 0.02 *
GE 8. 1¢ 1. 1¢ 7.1 <0.0 *okx
ADev Redu 49.6
AAl C 33.68
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100000

Density (log(no/m”"2)

Moorland Site

CAAUOMLIK I JdyedmYs i ty (l og(x+1 transformed) across the sampled sites
scales are presentBdxasohoui zgonéeptef€eontOrCahlieggand~ Goeen Bl Geof Eyr
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obn®AAOdzZAAA2Y

obdnpMmim2ya (2 GKAA 62NJ

This work waspeehéaps mpthecuhsrpioggustaob leest mat e pl at
densguiecvuley-Odemb oi s & EIdmdnperoge s(dliot7s4 ) may be
obt aifmecrde ii ntensive sampling was donfel swoo t h m
we do not know at this tme the original pl an
have been considerably greater thanlour mini
Neverthalldssites were assessed using the sar
| east be comparabl e.

o ®n PuIF INVWAYNE RdzOs 2 Y

Actve intfeMudaydmrafcul arly via |ive transpl e
applicatons, i s honssscabvieor one s@wm ialdigtde rpaetau rl
review (Appendtesto)isgggpptsepthate hydrol og
susedi magér wtsabal eggrue si t enetam i hgH gé encstpes e

and expdnIKi asypdeydTihees most usual mie tJK lo Al ysdzYv i iant r
plugs and t hiwshecnansilbtee epfreecptavrreadt awr aiys pteH dredu gt
may holpd osnoomsee f or expansive or Iimiaglktslse bl e
sl ower and kWere, vatf LM &waldy s prtaoy etdheonl and and
was very successful.

oPnMBYLI NAaz2y 2F (SOKyAljdzSa yR O2y (N} OG2N&

{ LIKI JdyednYs i t es persistng on tresatted sihtoevs nwer
excef{ LIh3dednysi t es, | sdwmECc d*s Nyl I hLIKhAyYydzvher e
persistng on tahat I owat e deosnset ehpgakdk linBoyl dzY
dettadalte athhte i rotbBeamspil tiyn g Whseea o Udtedr ByadgY r epor t ed
on a site belbwd3a2 densiMupbdDenipdiasit& BIlal enbe
1974)

It is difcult to speculate on the reasons w
and poor sites. lonA it e gnosrrte € CobEp et Hbee sg o osd treess u
probably result of (a) the spraying techniaqu
number of propagules onto the | and, and (b)

f ofrLIKI JgyrdeYwt h. On H{Hh&KI| diyede¥si wéera&re bel ow t he
threshold there may be manyng:easons for the

(aNot efHbolpfHBHpldaynt s actually planted
( b)LIKI Jpyldaynt s wer e pl anted poorly or at the
summer .
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(cHhhe peat condit on§ LIk Bt¢godzMgorto ws uai ntda btl her ifvoer,
contnuously wet enough.
(dDhe vea@gdtatcemelLIKtlaadwadgY t oo productve and cor

essentally shaded them out.

However, iofréspéora@ons par f bemasnsgenti e sc atnhte
fnanci al iifndKe sFiyndeYno dsctcdrear bpdi nef mi ght be v
considering a more detailed study of these s
for failure at eacihntsriadcudtoon npalmemed.ut ure r

I n terms odl lcomnodawd®d ss o me LIKI HifednYswiittehs .per s i
Howevae, deacsdssf ult hvaa daneMF F,o0 rweri enaggt arnsaed me di a't
GEhe most successful contracf{ J I WBdfednYspirtoedsu c e d
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nd aaSaairy3a (KSDdIHiESSe @ Sy2SG aA V2T
nedmby i§ NE RdzOs 2 Y

The format,oni mdi gaud Idhleassnnel si hodemgdadegdrumpina,
results in both primary | osansbefc opnadratrcyu | eafteec tc:
enhanced drainage and runof, thus | owering t
produces a noambefreotfs kihnmclkudi ng change to so
shrinkage, potentally |leadiagdeor e¢dee cire att oa
anaerobic zone, acceleratng decompositon and
changs to faunalesandofsgdrranl@ rcadsnfugufnaicte soi | s m;
repl acenmékntdbygdtYheat hl and &Roesbesr {Laddtg) . Enh
sedi ment runof also poses issues fo$il.wlater g
2005)

Gully blocking with dams is a moorland resto
the water table, reduce peak water discharge
further erosiSdin ldRopé&at (Evans

noHd@SGiK2RA

noHOMOSE R aaSaavyYSyid 2F 3IdAftSe O2yRAaz2y

Dam conditon and peohogpmétreeppaovas @Bsesmskedad,
Edal e, Hur st and Chunal , I[Sadcgnd BSldsgsuel | Miydsh o
were sampled randsesmsmegsmeneéashambed. at t he

gul Il ey wor kionwe sdtoMbereteo ttalee keli waghne al egful | ey
had si de was selectedatveceosi edypdeTRd fdalmso

1. Dam ma-ttéirei anlat er i al useavabomnoRi=mudRoamskn,stR=uct
Pl ast c, W= .Wood, T= Turf
2. Damerformance = aret aes ewaisme ngoroanfr ow d er

damalped womphiong@gwaaphaken

3. {LKI JurdeYsence, here a 1 mupsit deamagephaded
{ LIKI Jpy éz€enenddt =/NYes No

4. Vegtotna c @0 ere,s tvmastwadlt thit em upstareamassessed f
{ LIKI 3y dzY

5. Akea of potental dam hol di ng, wtaheahdmgtvle ge
wi det.lmf. t he avhabobl dbiwe sawanearsainm e a@f e
estmated by multplicaton.

6. Water depth, estmated ebmedma uwesrttrealm dodptthh er
walAmet er wa s | plrratcceadhbdweh ilnd t h e swdraem tahned dreepat h
of t henewastuered.
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noHPYDBANRYWYRY Mty ASYSYyd REFEGEF O2ff S0s2y

For sampml| eddagtual Iweeyr,e col |l ected in two categor

Management i nformaton:

T Moor name.

T Moor owner.

T Gull ey number.

1 Dam number on each gull ey.

T Distance that each dam was downstream.

T Startt yeayear the interventon was i mpl eme
T El apsed tyema& 0=25St(ayretar s) .

T The Drop, the elevaton of each dam rel atyv
(designated 0 m).

1T Contractng agent; Contractors and Moors f
respectvel y. Note Geof Eyre has not done

Envirommenmati on

Transect number
Quadrat. number
East.ngs
Northings

El evampn

S| o e

As p @)c.t

Theastngs and northings dalndsa repdltreosm wer rden aonhctea
Survey maps and S &&admi he®Or eg § QGGEr Ded eil mtpane
TeaganO 2f5r)om . csv fles, which also contained sa
and el evaton were calculated from-a m@igital
resoluton Ordnance Survey, 2026). The DTM wa

= =4 =4 4 -4 -8 -9

viwual raster created using ‘Build Virtual Ra
bet ween tles. All sampling positons were ove
eastnger amidngs. The el evaton data were extra
using the “Sample Raster Values” functon wit
Aspwete est mat edprionc eas st.woT hsitsagienvol ved the ci
raster | ayers using the *“Aspect’ and Sl ope’

analysis’™ toolbox. Thereafer, theteddiwvonoual
their respectve raster | ayers Alpeaty wde ‘' Sam
recal cul ated into two variabl es, (1) degree

foll owi fgaBbenylathe (PO006W) Nngsengqgat ons:

Southern ssmpe&8@) 2ng a southerly aspect.
We st er n= als pseicht L 8@/)2 )-/ 2 |
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Thereafer, for each dam, an el evaton profl e
the guldety dreialgevat on of Om andf eammhssuccee
basel i ne btyo sprbawiadd-doanime ditheep vyeud 1 eys wer e cl a
three dr opm,ellSEms s es3 0(m) .

noHpadmwaasOlt Fylfeara

This study was initated as a descriptve one
much formal statstcal anal ysi sdemHoiwew eper tde
in relaton to slope was modelled using |linea

dafaot on in relaton twaadsrsoeps scegasesstianngd s| ope
indepephptiehtseq. t endt 'effewcictsorzjes d®@aggmeal suMNMat ed
[[cr amdrmuuw cftrooom t he ‘praccofnapgeeni on’

Dam functoning was subsequently analysed as

Sudpt mal ) using binomial |l ogi stc regression
within gullies, -géeaetal maddl bi ( &aigigt) mever e f
! mepdackage with a |l ogit Iink functon, includ
account-i idepeamhence of dams within gullies.
i sol at-moavi t hh edeSNEamais | ope) efects. Rel atve d
was calcul ated as the proporton of total gul

extent) and ugeld ey spastalwidghadhi ents i n dam
cal cul ated My mxdpeolnendeaftci ent s .

Gul-l eyel vegetaton efects were anal ysed usi
(glm() with family = Dbi noonpitanmha)l, draondse |rleilnagt vteh
total number of dams within each gubkpyh)Con
were compared amoneg adamett ygiasl Ku ssisrkde sri dsre

‘kruskalfuwmsgeoe assumptons of normality were

L2 @p0ai r wi se compar iH$omtsb ewi ¢ Hid Breardgftcatmocnh on i n
t heESpackmgtthod].= Tgwlodhddp compari sons were condl
raskm wes hwihedkunetson.

All statstcal anal yses were peapbrmall bpot Ruf
produced ‘guyyilpac2k hge (Wi ckham, 2016) .

ndowsSadz Ga

| n t20t3aldams were ex@mamlee 4 nlhZla tgasd ¢l ijd oem

7 pl(ansstl7® wom=d12y (froxk2ad((tnu=rlBe/r)sonal contract
were used for 46 of the rock dams and 102 of
Consequently we cannot compare the perfor man
of skewed sample sizes.
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Deppgrhof | eeda svheorwy | arge variaton in drop dow
short and al most fat t o Tthweo rMeaagt hmref veeamwmed
gul l ey mvmavs t h53 he shortestdean{ihbafded67b8&8i ng
Snaemad the most dams per gulley, one with 4
next | argest number of gulleys as at Ladycro
number of dams per |l gpbrénnsampl edewaswietde mo
s| opfkisgt. han 29 ug g e s tperdoevbi yd egdS (b (I2{E® AR 5 C

i nformat omone oddcehc tgewdl Ifewsd jalndsMaven i n Tabl e

20

Dam density (per 100 m)

Mean gulley slope

CxXddHMPe density of dams per gully in rel 0
Linear ,g=qu6atdodn + ;B. 8d¢ x=S6o0pPp8&, p = 0.017, R
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¢l of Basdmedi nf or mamonheo?2legtilkedeys across the

Gulley ID Contractor  No. No.fully- Gulley Mean Dam
dams functioning length slope(®) density per
(m) 100m
Broomhead.1 Con 5 5 43.7 1.14 11.44
Broomhead.2 Con 34 26 4154 2.88 8.18
Broomhead.3 Con 19 13 257.8 1.91 7.37
Edale.1 MFF 3 3 72.3 3.95 4.15
Edale.2 MFF 7 3 48.5 4.63 14.43
Edale.3 MFF 4 4 28.7 4.85 13.94
Hurst&Chunal.1 Con 6 6 86.8 2.25 6.91
Hurst&Chunal.2 Con 9 7 96.7 3.6 9.31
Hurst&Chunal.3 Con 13 9 130.6 5.16 9.95
Ladycross.1 Con 4 3 48.8 3.73 8.2
Ladycross.2 Con 8 8 115.9 2.67 6.9
Ladycross.3 Con 24 20 170.9 2.27 14.04
Midhope.1 Con 18 16 296.5 2.71 6.07
Midhope.2 Con 9 4 210.7 2.7 4.27
Midhope.3 MFF 3 3 61.7 3.42 4.86
Mossy.Lea.l MFF 24 20 165.6 1151 14.49
Mossy.Lea.2 MFF 11 10 82.5 4.43 13.33
Mossy.Lea.3 MFF 6 6 53.8 5.18 11.15
Snailsden.1 MFF 33 33 327.9 3.14 10.06
Snailsden.2 MFF 49 21 467.8 6.22 10.47
Snailsden.3 MFF 4 4 26.9 7.22 14.87
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;Ex\ ~ ~ II\ I\ I\R \

0 100200300400 O 100200300400 O 100200300400 O 100200300400 O 100200300400 O 100200300400 0 100 200 300 400
Distance downstream (m)

CAId Démt h pr of | &ssanpfl etdhid@rialtkhggnd d relyands, with i ndividual oddemseg@gl| ohed
maxi mum a¢d@apsaféd into three -bymes d4Besed=-oBa&aawgeralpl nkrop : 0
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¢l ot arsd c i mfnortrhaet ai f er ernthed 2t tgup d  yfsr amr oss6SPh 6t md ahd PPaki Moon) a

Dam Type Sample Proportion  Pool depth  Vegetation Water Slope(®) Dropm) Elevation Proportionwith
size fully- (cm) cover (%) holding (m) Sphagnum
functioning area (m?) present

Rock 124 Mean 64.5 7.7 46.9 4.6 6.1 -12.6 375.5 25.8

Median 6.0 40.0 2.3 4.9 -8.6 492.7

SD 48.0 8.9 40.6 6.3 4.1 111 185.4 43.9
Turf 137 Mean 854 27.3 64.5 10.7 2.9 -3.5 429.0 70.8

Median 26.0 80.0 9.0 2.6 -2.9 507.5

SD 354 16.2 33.4 12.2 1.4 4.2 151.0 45.6
Wood 13 Mean 84.6 114 194 5.7 4.0 -13.7 161.8 38.5

Median 7.0 5.0 6.0 3.7 -8.4 107.8

SD 37.6 13.9 25.0 2.3 0.9 12.3 149.2 50.6
Heather bale 12 Mean 75.0 3.2 80.0 51 4.4 -1.3 594.0 58.3

Median 3.0 90.0 0.8 4.5 -0.7 588.6

SD 45.2 2.6 21.6 11.5 0.9 1.6 14.2 51.5
Plastic 7 Mean 100.0 31.1 69.3 8.0 3.7 -2.6 158.4 14.3

Median 38.0 80.0 8.3 2.7 -3.1 157.9

SD 0 19.1 27.5 3.0 1.8 1.2 1.2 37.8
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noPoDRAPSNI f KRIEAB NP2 BRy &
Two types of dams were found in the survey:

OmMOt SN SI octodh s threuacttheair obbadlde, or stone. Tihse tad m of
sl ow the water fow down the gulley, trapping
t me andphnaitdeal ly, revegetat e.

OHOLYLISNY,SlcoofnSs tpreuactt epdl ot ¢. These dams trap wate
them and raise the water tabl e.{LKledRaamool s a
dams should be raised above height of the gul
rat heovetrharmne dabn. ( MFF, 2026

Acralslsses vieykaesw st successful at the tops of ¢
|l east efectve further downstream where gullies a
pat ehrs ewsismt act , f uwnecrteo migols hddeemadm bl own or i nefect

f oucdhadwnstr eam.
Ol U0 ¢dzNFk LISI G RIYa

Peat dams were bdbhlrgesbyesasatul hgroseseatng pool s,
includi § §JK& goyrddviei ng bréhreisred dams were the most fre

beginning of gulleys and on fater .areas, which i

Landowners also | iked how t heyguwlltenedsed tirmtvee rtstee
wi t h wvaenhdi/colre smachi nery, which is a partcular ben
However, they also higblsghaveeaxet hat semegmésat ele
remained bare many years |l ater, which could easi
removal as part of the restoraton process.

0001 SFGKSNJ 6l ftS RIYa

Heat her dams have similar benefts to peat dams i
eventually be used to traverse gulleys when sufc
empl oyed heather dams in this study.

600 222R yR LXIaa0O RIYa

These dams are installed in a similar manner int
wi dely and deeply into the surrounding peat to p
water f ow. However, there wasoVigamps awvodmrdctehe®n
of these dams, which could | ead to eventual dam

aqgudtliKIl Iwadgy more rarely observed in pools behind
6RUV {G2YyS RIYa

GOnstrotcttesnonevdbmesofqusauvirtyamthbehet bnoepnhéno thanspo

moomaki ng it t he most |l abour i nt edtsove ddads ewgrea
most commonly encountered type but also exhibite
| ocated in the umrmpemarrreaweeire,s foabtuehrd | gfuul el setyosn, at dneegyu
However, a |l arge proporton of stone dams were fo
further dwwvnrh guleleipeesr wal llsn anadmg read €y, etxlp® sdia ras
completely | ost their structur e, and stones were
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expressed that duclogopstofmdevepesat Hetgehed fro
carried downstream, str.i kwmigs ahedadégt obypiengest an
highlighted in a 2005 M&arR0f0Bgr tthlmd FButonree draenso n
mo st mai ntenance of al | dam met hods, ofen sever a
does not seem this work is contracted into the a
mai ntenance given.

7

ndobbl OREY RYRADARIZ f AA0GSa

I 3Sydy a22NBR F2N 0KS Cdzid:
Gull ey one was vdarwa steep, a\
maxi mumn, odorl8equently, there
concentraton of dams compar ec

Whil st-upa odfui mat eri al around t
suggested water does fow throc

points, t here was no water r
t me of surwlg, Waweverpo be he
fowing under the gull ey, I i ke
The gullies wereekbkapegeéely ! wel l
gull ey one. I'f the gullies we
wor kst hehehone dams here may
very successful in building s
subsequently become vegetatec
baseline conditon, t his cannct

te |l argely narrow channe
e inital peat depth may
cheaper dam types than entrel
n dams were only empl oy«
dams did not appear st ul
dam had kreggaukn ampart. There wa

obvious gap in the peat at t
dams

Leffhough it appears splash pl
installed on both dams to pr e
concentrated fow, at beast or
to have broken of from the m:
post. Pressure points around
creatng gaps within the peat
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I 3SydyY az22NB F2NJ 0§KS CdzidzNB
The three gullies at Edal
gullies with the fewest d
were the only instances w
dams wer eMamys taoafl |tehde dams
good sedi ment awmpd vegetat
behind them, maki ng some
identfy. Two heat her dams
exhibited a clear channel
material, rendering it in
However, one stone dam ha
blow no | onger preventng
further erosion of the gu
mi ner al |l ayelboasmevi den

O00pYIlAfaRSYY [/ 2yY(iN} Oay3a | 3ASy

CdzidzZNBX {GF NI RIFIGS HAHWH

The frst g,bluteyowadayndmrag (<5°)

comperdi $tautrif and some plastc dan

were mostly intact and vegetat

t hodg $JKI Iwadgsy present in | ess the

The third gulley was also | ar g

turf and rock dams were all in

vegetat ed, {iLdkcll Juydde¥ng e ¢ dhnd gul

initally on fater grodmd ) )but b

Most of the dams in this gull e

st adfesfunctonal ity. Early in th

have deteriorated, it does app
we l | behind the inital dam str
may now be appropriate for revi

39



However, further down t hteo gilié K teywoiybebdme heodo met@mdn
any structure at all. The gulley walls appear to
clumps of peat breaking of and causing structur a
Spacing was variedambBroveghootoswitbgebtmerd not a
the | evel of sl ope. Of all the sites surveyed, t

| Kdzy £ Y t SNER2YFf O2y(iN}OG2NE | S

The dams here were all turf an
vegetated so that it was ofen
the dams were in the | andscape
were | atgéePy fagulley three sl
Some of the dams had been over
running t hr{odKg hdiybyel @aw) .und
gullies one a@debieysm i waes tphreo Iwof
being carried out over ten yea
donor soil to construct the da
unvegetated.
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The dams in the frst gulley wer
and their team. The area treate
were well veget{altlelddiyndz¥plm odsunde
behind Itefflen second gull ey cont a
turf and stone dams, with turf
and stone dams further downstre
failed. These failures appear ec
steeper gulley walls and incre:¢

whitcthe | asdgyest ed | ead to peat
t heol il mdpasmiargigo wnstream stone dan

third gulley consisted al most e
arrangedl iikne asesqgueepnce, many of
supported abfulnKilaf{(ylded QuatMany of
dams were overtopped, but pool ¢
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Above: Two of several examples of stone dams on
around the side of the dam.

Bel ow: Two exampl-ept mél toohdidbamse whese@ebt here is
remaining of the dam, ofen allowing water to fow
to erosion of the dam ewveitOtyeassneclkdt he dams ar
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5

Al'l gullies at Ladyc
a shall owJgr adil drites(

one and two on this
turf dams, | argely i
condit on {vWiKtldygnYo d

growth, with some | a
ful{lLIoIIYIdeYf ) Gul |y

three is entrely roc
of the dams out of 2
partall yancdo!l | apsed

insufciently reachin
of the gulley (examp

K2LISY [/ 2y(iN)»Oay3a 3ASYyldY [/ 2yiN) OG2NE St

, ~

0 JavA .
The treated area of Midhope was all on a sha
were deep and ofen wide. Of the gullies surv
were extensive gull ey systems actrinasts weiree ntooo
wi de or steep were intentonally not dammed.

we,) It hough some of the dams had water channe
creatng a concentrated area of fow (bel ow).
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Overal/l poefr ftolr enddaidfeeirlednitn g mat et ha! pr oexpt ®Ns
dams t hfauf bwpeateoni ng wiwehrien ced cchu | Gt eewp ((tFmagl. 4
dams idpalrtaaéaél y oresdampydead etirtyatt uldme t oomta l
dams.

These dataatndachtéentdhsat dual site there wer
(Fig. 4.3a). However, in terms of overal/l pe
bet ween the-bdiifl@nemgt mhdmri als although rock
Mor eroovet here was | itle difegeoncapsbepeesonthe
contractors being beter on rock dansorand MFF
most materials the overall proporton of dams
t hdwug met, udbduts s howed some evidence of increa
4. 4) .
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Category
" sub optimal (total)

201 . Heather bale
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Number of dams
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(b) Moor and Gulley number

100+
S

w 197
=
©
o

E’ 50
c
9

S 25
>
L

0 -

Heather bale Plastlc Rock Wood
Dam type

CAId Mikhe di stunbdudivinen@eindd i Id @ imn ga crmaotsesr itahles sampl e d
on Peak District moorl ands:i fagaobmbaell ey bwunmat
dam performance in terms o0f63%%odf draonck fdianrod owmé me
functoning compar e[dKkady t8b UBdnitertd@mthio rdsa@sange =MFF]
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o

o
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CAThdPerd® emft ag@ms functoning since year pd) install
consi deampdjeerdd )] r o cokn ladygdns t uoh.l g@milsy tued dams st
trend of débeghot meon
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The numhimrct®ofni ng dams -fwartrhi me smpaetcdr itaol damd d
4. a3 shows that heather bales and plastc were
rock and turf were sp.reWaod hwakieggthe it ehikl adweospt c
deepest drop classes. Contractors tended to
classes and MFF in both the shall owest and s

Dam functonal statusdrvafadgidgsix@rib8xatly ac
0. ODfL ,€r &@mér ' s V sl Op&&) (0@cGenal ped signifcan:
functoning dams and fewer destroyed dams, wh
characterised by signifcantly fewer functoni
| nt er medi altSem)d rhoapde dffedrsctemft ageb opt mal dams.

intactness of dams deteriorates asdiame | evel
t ypeFsi g.Thde. 5ebf)ect i s seen most stronglas in ro
more rock dams were used i n th(eTa»3.Cem 4gr3ogup t

n ®os5dtpY Fdzy Os2y Ay NBfla2y (G2 StSOlFa2y

When el evaton was centred within each moor,
mean el evaton were signifcfntl 9. he&BEe x1zDkeDRy

3.95, p < 0.001), though there was awmarei &t on
0.88). Since elevaton may not fully capture
along the gulley | ength was also examined as

proporton of total gul | ey lexntgetrht )(.0 Dea nm efaudmwca
declined signifcantly with =i rSr. ®8Bs ith d=dTOwN 6L
< 0.001), corresponding to a 32% reducton in
in gull ey | engt-he deriwnasttorne ane.maGunleldeysubstant al
variance = 2.62).
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¢-of Sherdod mber

and

(b)

(a)

(b)

of dams in each drop
Contractng agent.
Dam type Drop class
0-5m 5-15m >30m
Heather bale 12
Functioning 9
Sub optimal 3
Plastic 7
Functioning 7
Sub optimal 0
Rock 42 23 59
Functioning 37 15 28
Sub optimal 5 8 31
Turf 55 79 3
Functioning 54 60 3
Sub optimal 1 19
Wood 2 11
Functioning 1 10
Sub optimal 1 1
Total 118 102 73
Contracting agent 0-5m 5-15m >30m
Contractor 47 102
MFF 52 73

group
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The mean gully vegetaton cover -omatsmealo mpamse di
each gully. There was a negatve relatonship
proporton of ¢ &b gopMatéd) tdmminss average is calc
vegetaton cover of the 1 m behind each dam,
stll signifcant.

o

~

o
L

o

9]

o
1

0.251

Proportion sub-optimal dams

0.001

25 50 75
Mean vegetation cover in gulley (%)

CAIddRenldactd® nshi p bet weoepnt nparl o pdoarmso na nodf vseugbet at on <co
Bi nomi al |l ogf st c-0 e@QRER,sH52i @G=N00H. 63, p < 0.001).

- A

napdr SIS G| of2LK I IMRABE Sy O 0SKAYR RIY

Thse dptaatamue arly | imited by the | ack of bas
presence of {ddKllde/sdeYt haquas ol ta afanpodlti ng el
how much v ¢ @§XK{ awalgy alrready present in the gu
i nsthBobfiedtveirs di fcult to compare the success
types with the sample sizes obtained. Since
designed to slow fow and increasetaednment b
cover as the sediment builds up and becomes
uccess. For i mpermeable dams (turf and pl as
reate pool ,LKdrdiysdzvamteaispati @ad over an increa
gudtldKl IcyodtYoni ses pools and the rise in the
uitability of the aredlXutaAVhzaxndi wgsthiet damo
I ference between( Eiofptractors and MFF

o nu 929 O nm

Percentage vegetaton cover in the frst metr

greatest with heather bale and plastc dams,
and n=8, res7/pa¢ct Takyrdbaenk gtaynpde. st usrhfowed t he gr
in vegetaton cover and there was no real tre
install abpn (Fig. 4.
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{ LIKI JpyrdeYs wafsaei rl y si mil ar between heather b:
slightly |l ess 7TtJgRoglkagsltaesnsowes e( Wied YIK4 @y dzxbl e

presence in dams construct.é dIKDb #pyrdeysnet imr caec t woa ss
al so beter in Con7cr)lahtenh epr dphoaarnt dYFLBK f(Fd dgvhs 4wi t
presence in the frst metre behind the dam ap

rock and tudial dadosghFit i s4dcoul duemot obeettgste
variable sample sizes across year groups.

nayddr SN LI22ft Ay3ad 60SKAYR (KS RIYa

| mper meabl e dams of plastc and turf are desi
them, thus raisi ngA tKireWagkehn esr atld mradselwe weadb Ite .
signifcant diferences in medi h2appose)d. @pt h a
4t 2 @pai rwi se compar i son$ aisnidg nciaftceada ttkhya tw at tuer
dept hrachka,n heat her bale, and wood dams (adju
permeable (rock, heather, wood) da&md hi dp dé eme a
signifcantl|l £8@Wibg cox®.nOOL )=, with i mper meabl e
medi an water depth.

| mper meabl e dams appear t & )p,erh owenw eri,miolnalryl
dams were surveyed compared to 138 turf dams
plastc dams and 27 c¢cm behind 12cim. dAgnai n Ptehinr
factor is |Iimited by a | ack of understanding
gull ey prior to damming and the depth of the
dams is also dependent onl etyhel hesaeplgfipietay sanod &
mi ni mal di ferences beaabne,enT hCeorne ainsd nVoFtF s(uFficgi.
compare between contractor types.
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CAmod/eget at on{ el Spyrdessnedhce i n the 1m behind the dams sampd ed on
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since rock and tufKegams ®#Bé nGosnae sQfrendilfil s hed
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nonpMPAll o2y a
There are setoet &l sl workatbas$s need to be ackn

T There was no clear, obvious objectve for <c
thhgul | ey thhled pkiimpr ove Mmbertdahdrgonal st yes n
t her efvagrief,erheant r est oraton ai ms

T No baseline data were available to compare
only possible to peawviyewianttcerr2025) ade¢ son
of the work that has been carried out.

T { LKl Iwadg¥ cor ded as opnrleysent / absent

T 1t i s | mepepaygiallesfyteam <wiftea bhaf engerrceer altl yi sdi f
to separate all infuencing factors across

However, dtihtati st thiosplker ashedebrcoagtve approact
assessing how well the dam creaton work had
the future installaton and subsequent manage
moor |l ands.

non OB PS NI €

Decisions around gull ey blocking techniques
| andscape scajlde.scWiatrlgien ads aguelt il e ysis satbai rdi $ lya p e
peat idrefpudince t hmutvdrntdhesd amddamnd which dam t
appropriate to build. Theegebombvphofoboiglpesi t op

l andsndpudoge!l | i es and their networks form (¢
energy is transfer¢led§&ilkehiPdy .qg Slotieyg sasng 8¢ e m.
characteristcs also infuence the devel opment
passing of blocking eforts. Should multple p

create additonaParbieddus e SHmaoi2ams. (

The sugoéeseyofsl ahleirmrdgomamyi-ard guwlelcay ¢
characteristcs, and an understanding of thes
appropriate manbwameadp alreen ts iavmhtdeonw, htaearl skeirnsg t o
and gamekeepers beaerthefyonmed abobet why cer
been made by contractng bodies, and their in
informing these decisions.

One of our key r etsewranh d wge s Seeviseant -tsehinoen tl on g

functohi hpe | ncsarmndtedba agnsar anteed and whil s
nprovements can take many years to actuali se
specifc cHdraflisallyb)xsa l2ndo sotf t we dampected sho
some damage or indeed col | aps enonlietdoirrse gwellar |k

to ensure that they are workingnamdé twkis app
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surveyed. Suchi momrnmoonga@i wpumanagement to m
towards t he dwisdidrieetdo noault caocnievse r est or aton wor |

per meable dams have raised the | evel of soil
necesdamyatur al revegeMRAR,o MdAd®d2abaers) em ot act v@er r e\
and/ or swoabi leipsfatguninilgey wall s before damming

damage to the stone dams dest r otyheed gbuyl |l eayr gwea |

Gi ven 1t i sl lacdcaenpst erde qtuhiarte ao ng o i nnga i nmd i@ tne n an
funci oFvaddis 210(Pdb%i t i s r egmai abéhesash bneott sbuecehn d o
anids not included i1 n (Mthe scocsrtucofalc otnhtarta cstteedw a
what i s required and are equipped to carry o
Gull ey characteristcs such as steepness i nf
required. I f the | andowner or steward does n
partcularly stone dams, it may not be approp

noen®byY O2YyRAa2Y

Evidence from t htitserstautdisyt (pgge ste talwdi &1 he o
correlated witheyt hads kb peanned tibet Ivgeugelt at on c
gul(lFery8§a k20280t h f act orfsormdd 6 ewc enfutsttietdhasttsa n d

asegvet at oinnccrooveesreace roughness, wh(iHKHdhwSi@mduces
I £2dp32 3 ) .

Snail sden had the fawesbnptogdamsonnobntubfy
examined, but these dams were installed only
the gulley wahbsiunaepgetatdd}i hwatser lye usst abdl e
causing damage to stone dams. By contrast, t

Ladycr onsossiveyraect , within a gahdelyi glmerma aheail &c
vegetat.on cover

When considering elevaton, dams at higher e
to be functonal than at | ower el evatons, and
gull ey were |l ess |likely to be Ovemratldnald,anmson
more | ikely to be functoning in headwater ar
I n the absence of regular maintenance, dams
deterioraton over t me. However, when compar.i
functon across all sites, nNo consi stiesnt tren

relatonship couldspeti be bastised as woskseat
undertaken within thsesitameewmparal ltbhmmepde@ir®dn
pos sletbhait-s geci fc factors exert tausetdr dugqert oinmafl u

dams in this study than age al one.
Turf dams, however, did display evidence of
refected in reduced i mpermeability, with wat

the structures as the turf eroded.
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The conditons in diferently shaped gullies f
V-shaped channels tendshapbd mbasnel st hahi whd
|l i kely to also be eroded toVdtaeped nehadnndlag e
mor e f av ¢ uWKAa Bgy/rdeYwtoh-sthlagpm ¢bevrhe vegetaton may |
limited toHgw®IiRhdi®i8)s Since rock dams are us
been eroded to t{htéKIndysdeyt al beagaeapecltesis behind
partcularly in early stages of interventon.
exi stng peat i §LIE 8pfrdelys bseob ean dh itghhsesre o d b ens e x p e «
These dams are also designed to wet the wide
condi t ol AghdeYwt h, and creat d§ LiKd @@/&aYiJnR lwih dz¥ h
deveWwt bbwass odfsereygemtfleyw in | arge ¢ dflewind etshatl t
plastc dam pool s di d {nLdKil JeyedaYt e B e @8 L jnti o d a enq u
gull ey contained plastc dams, and turf dams
this metric. However, the small sample size
mean conclusions cannot be drawanheneredbere
{ LIKI JoyrdeYs ence behind rock and turf dams over

dammi agnatg this metric, 1§ Lk Saftdziinhge aolnls esti toel
dammi ng. Howeveayl dédnek amicmédgssane ab assiitse over
compared with a baseline conditon so site an

{ LIKI 3wadgY al so recorded as ‘present and ‘absel
for.

Thegetaton cover behind dams was higshly var
Gueyl one at Mo®ysyt ve aatanSnagiulldden are both si
comprising a majority rock dams constructed
di ferent in terms of vegetaton cowerm.n Mossy
90%) whilst Snail sden wasnRdéeépPalulpey alp amédne veg
aspenccrocl i mat cprcoxsdamdogpsadmpdagul es, sedi ment
r a,sé abainldi tryat e o,f adnids tfuorrbcaen caenadl |f aisnhfi uneenscse otfh
at which a gulley is able to naSwrafidsy reveg
Fra$ikI20fpdihe complexity of factors infuencing
tested f phrowegrees.silbtl ei st hat redirecton of s o0me
Lea mary ibrefuencing factor on the KBughey reve
revegetaton is key to stabilising a-gulley a
term SHEr 20i 21

nonPpRAYSYI

Sedi ment accumul aton is a key factoprwhear eneas
they ar et ¢ utprppop ededi ment over water. A measu
gull ey depth prior tovdaemmmhagf bdbbksaehegewhfaggeads
succestsshapgdprndigacc uwnruwliatteamngwoul d be valuable to
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sedi ment accumul aton had occurred Siedismemd ca
accumul aton all ows for revegetaton of a gull
the mineral | aye$i( @&rot2a8®doocknatddowsomwe did n
sedi ment depth in this study.

NnOnWESNI £ £ 02y Of dzaA 2y A

The gulley blocking on these moors has for t
dams arefondblbhpobgeing. There was no obvious d
dams put #Hrdbyofmdamrmenr ors and MFF.
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The oobpemdlivdshi s project were threefold, 1. ¢€

(ano monitor the efcacy of the interventor
Peak District with a view to comparing
done by three dmhamsasgisnPda roobiter,dteogt at e
contractors and MFF. Three types of inte
i .Bracken control
i1 { LKI JiyndeYr oduct on
i i iDam instakldeatngn f or r e

(bHo compare diferent methods that might
interventons.

(cho consider the costs and the funding me
intervent-essat &Zamnmegwmtct or costs and mana

The frst one of these was successful, altho
restricted and we would argue we have done t
a favour of the situaton in 202t5hi sClceaar |ye m
achieved by additonal sampling using the san
ones.

The second two were not achieved and this i
confdental nature of much of the work i mplen
situatons to all ocate approxi mate teastws tfharn
a much wisddre, rmewslttoFarohesclwem&. coul d be done
especially i f all the treated sites in a giyvVv
same t me.

pPaPOLF O 2F (GKS AYyiUSNBSyasa2ya

An abiding patern in all three intersactons i
Eggmood in parts. In all three, the intervent
and some were poor or indeed had a negligibl
OI.ON} O1 SywogyibnRfthe work on bracken cont:t
was catusiiendg otuhe hewhhicehdo dleomagemadeai | abl

approaches to bracken Rbal20®b) ar Espeatal
these are the use efasgldy shpasaatea sf roa m weret
cutng and oblrluinsgi nogr appropriate grazing.
recommended by most conser weaetleerctoregani s

herbicide and will afere oxXxmheri pertntt s Pt
efects drfolblriungiintg was i nefectve compare
Mar iis.l,é 20213rrespectve, it is wunlikely t
and fup ltormeat ments wi | | al most certainly
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decade to achi e A& puSrayl tRro0B( c pAll 2doadyB ,
Mar8id | £)2025
O O{ULK I Y HzY superior results produced by GI
hakevel oped might bexwentdhtoooshderangas
plug plantng certainly works in some si:
worth considering some experimental and
reasons for poor performance
OO Y Ayaill fmiSleyd | F@2HNI NBocking on these m

part wor kedst up to the date of samplin
t hadome dams ar ef unnoc tlaomulgmeg s d lutld yconcur wi
ot hers whgogeelksehvae sdam failure wallcorrel at

St eeptnhees ss| oplea mheltdvedl Kt he vegetaton cov
(Fr 86 k20f2a8 .suggest that for optmal perf
shall ow gradieel etteevecdt @ainshi gher

Il n the abseaenrmme tofrmanigy tteéneda ac e, edpast ed
det eeproo @rlegsvseirv Btemee., we found diferences
forming 8ma%eofi atwenffau-fduapgnest oni ng compar ed
dams Ot her materi al s wer e8 5p% ewsceond, i75 % m
Heat her habDpkoastaddfrcltldwmsa gbei nng detected

However, whern hdamng wWadsmatsosnecsssse thael | si t es
foumad consi stent trendWefc aduwetlcdtsihmastng per f
sidmeci fc basis, as works at weacrh. site v
Turf dams, however, did display evidence
this was refected in reduced i mper meabi l
through or overtopping the structures a:

There are sever al |l essons to be | earned fro
restoraton. Il nteresdmag |l fyrrom/atth@atfeadarsmcepor act
agencies, contract oamsiydoarh eft uhnddrd mich eaagrekn ca reds h a
signiffumadntng had ad<kRrenved tekkeiviesl a@asgurpo, or Vv
monitoring has been done. I f it h/lastateshas
whoowsers andh@part af veders i nt ermestt hien rknowi
invest ments. Clearly, where work has produce
interest to know this and perhapamnoinivect gal v
i mprove practce.

wSO2YYSy Riusay be that thepemeshmiouddi g 6l &low
interventon work within the Peak District to
embedded in grant,thterect sr ed®. w@Qtyherdf wijuua gi ng
interventon program or whether the money exp

wSO2YYSYyRGiaZe/n HtYhe superi orf orre soulatck epmr cwdwd g
{ LIKI JiyndeYr oduct on t her econayi der iismognelebnde etaiqutp riona c
more widely
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GE produced the best out c ¢ Ks$s JyarYshirsatcekrecne .maTn
was not much diferelnedkd dentwesent drhse drmd mMEeFF i
but flaedneacontractors pr{olddlcIibdn¥ea t gisn d lhlayn Md-tF
terms of damveoabtrpetbor mance was similar.
built by MFF were intact, but a | arger perfo
contractor.awer ep o{oaJih dgp dxérsce nce was greater Db
contractor dams, with no diferences in veget
al so built dams on the steepest gul landsj swhi
against tmhmmendawmngecos of dhemmreowasr bubtctba d
beeen flaerdnecrontractors and MFF.

Given t heiFd@&or emoul tpg oduce any beter results
directly by the famers aMHKFsestthad escltaVe DBeli w
Partnef Nat uMare Emgnl eandEFF act as ftolre nmamrd qinrmr

restoraton, employing contractors to carry o
they charge a fee for this. Farmers and est a
fees are excessive. We stugnmgaensstp atrheantc yt hienr et hnee

structure for actng as managing agents.

wSO2YYSydulmaty di scussion be opened with Natu
organslsaitrogy added to the FiTsustPHEFDmi ghergoRr
themsel ves a suitabl e c¢easntdaitdeast eh abvuet bienedni vsihdow
contractors or do t heshwagrhk at lsd mmatav pls amjse dve-H

wSO2YYSyrttlheaty di scussion be opened with MFF
more transparency in the charging of their nm
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