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ProjectOverview

The Addingham 4 Becks project has beeraloped by the Yorkshire Dales Rivers Trust (YDRT) and
the Addingham Environment Group. Thlia Mid-Wharfepilot projectin Wharfedale, showing how a
communityled partnership can build flood resilience in Addingham, uBiegk Stewardso gather
information, building on existing relationships and raising awareness of how rivers work.

Project Area
There are four main becks in the parish of Addingltaigurel).

1 Town Beck T  Winebeck
1 Back Beck T Lumb Ghyll Beck

£ Wine Beck
{_ Town Beck

£ Back Beck
Bracken Ghyll GQ(@

£ Lumb Beck

£ River Wharfe

lkley Golf Club @

Figurel. A map showing each of the Addingham four becks (Wine Beck, Back Beck, Town Beck and Lumb Beck)
and the River Wharfe.

Town Beck (that starts as Marchup Ghyll) is joined by Back Beck in the centre of the village and flows
into the Wharfe at Low Mill. Town Beck is heavily modified as it passes through the village by the
presence of multiple weirsculverts and drains carrying surface runoff. In contrast \\Beek and
LumbGhyll Beck flow almost entirely through farmland before joining the Wharfe. These Becks form
a subcatchmentof the Wharfe from Bdyen Beck/River Dibb to Hundwith Beck waterbody within the
Wharfe catchment

Overall Aim

To recognise the place that the four becks (Town Beck, Back Beck, Lumb Gill Beck and Wine Beck) have
in Addingham and the wider countryside and to make them a focal point of the village and surrounding
countryside with residents understanding their valnetérms of habitat, biodiversity, water quality

and their role in reducing flood risk.



Objectives

Community engagement
To find out how Addingham residents see the becks and how they would like to see them in the future.

To craft them into village life with the local community making decisions on, and being involved in,
positive changes to their management.

To increase the enjoyment of the becks with more people having contact with them and enjoying the
contact with nature.

Habitat improvement
To make the becks more natural with more fish, birds and mammals using them and more places for
wildlife to live and thrive.

To reduce the presence of invasive norative species such as Himalayan Balsam and Japanese
Knotweed.

Reducing Excess Water
Understanding the impact of recent floods on Addingham by asking who got flooded and where, how
high it was and how long it lasted and collating the answers into a record.

Using the records gathered to see what can be done to reduce the amount of excess water in the
village, considering natural flood measures (NFM) upstream and Sustainable Urban Drainage Systems
(SuDS) in the village to slow the flow of water and reduceatheunt of damage.

Water Quality
Finding out what the quality of the water is in the becks with volunteers involved in water sampling
and looking at the impact of village life on the becks.

Making the results available to all so that more people understand their impact on the becks and what
they can do to improve them

Programme of work

Raising awareness and understanding

¢lral mo 5SaA3y YR RA&UONROGdzGS | jdzSadA2y Yyl ANS
flooding and flood risk using the Boxing Day 2015 as a case study (stewards and PO). Collate and
summarise the results and provide feedback to residents stetvards (PO) followed by a public
meeting.

Task 2. Prepare and staff a stand at the village Environment Day on Jupeo&@bting the 4Becks
Project. Include a focus on flood risk and distribute a questionnaire on flooding (see Task 3 below).
(Stewards).

Task 3. Prepare and staff a stand at the village Gala in July. Include a focus on flood risk and distribute
a questionnaire on flooding (see Task 1) (Stewards).

Task 4. Organise three drdép sessions open to the wider Wharfedale community on the themes of
G2 GSN) Ft2¢6a FyR FE22RAY3IET a2 0SSN jdzatAGeég FyR

Gathering and generating information

Task5. Develop the Beck Steward programme already in place by providing training in mapping
surface water drains, inflows, culverts and weirs, measuring flow, identifying invasive species,
identifying aquatic plants and animals and recording results on spreatisi{PO and Stewards).



Task6. Carry out surveys of the project area and generate data on rafidall relationships by
measuring rainfall (using a standard rain gauge at the top of the catchment), mapping all water
sources, springs, storm drains and flpaths and installing a newebklevel recording station on

Lumb Ghyll Beck for comparison with the existing recorder on Town Beck (PO, and Stewards).

[ FYR26YSNRA LISNX¥AaaAzy (2 Ayadaltft + ySg 06S0O1 f

Task7. Assess water quantity water quality relationships by sampling all four becks and surface
water drains at different water levels for soluble reactive phosphate (SRP), total phosphorus (TP),
nitrate, turbidity and biochemical oxygen demand (BOD)) (PCstawdards), with samples analysed

by the EA laboratory in Exeter.

Task8. Set up a database to store all data on beck levels, flow velocity and discharge, water quality
(determinands as above Task 3), plant and animal populations and historical records.

Task9. Develop a GIS for mapping the catchments of all four becks adding layers for water flow,
channel morphology, water quality, invasive species, vegetation andus@&dland ownership etc
(PO).

Outputs

The main output of the project will be a Community led Flood Risk Management plan, which will
identify local actions to reduce the risk of flooding to the community and will link into and strengthen
the flooding aspects of the Communities Emergency pksafditional outputs supporting this will be

Task 0. Build a 4Becks Project weplageto provide upto-date information on all activities and to
hold documents (maps, report, walks) for downloading, hosted on the AEG website (PO).

Taskl1l. Generate a report including a description of the work undertaken along with summary maps
of the beck system, water quality, laruse etc (PO).

Task12. Design and make available (hard copy and electronic copy) one or more village beck walks
linking together points of interest along the becks backed up by more detailed information on the
website (PO and Stewards).

Taskl3® wl AaS | gl NSySaa Fo2dzi {dss{ | ONRPaa (GKS OQAff
the Environment Day, producing a leaflet that describes what can be done to slow or prevent surface
water from paved areas entering the becks and recruiting volunteeuseholders to host
demonstration systems (PO and Stewards).

Task14. Assess potential for NFM by catchment walkovers, holding discussions with landowners,
mapping potential sites and using hydrological data to model effectiveness (PO).

Taskl5. Produce a guide for residents on how to make Addingham more resilient to future flooding,
describing the methods residents could use to prevent damage, to raise awareness of the village
Emergency Plan, how help can be obtained, where equipment is stor@dhow it can be accessed.
Publicise at a village meeting (PO and Stewards).

Fda



Delivery of tasks
Raising awareness and understanding

¢lral wmo 5SaA3dy YR RA&AUNROGdzGS | jdzSadAiz2yyl ANB
flooding and flood risk using the Boxing Day 2015 as a case study. Collate and summarise the results
and provide feedback to residents and stewards follolyed public meeting.

Thequestionnaire was designetloth paper copies and online surveys were avail@Pégel6 & 17),
there werea total of 79 responses The information helped u® understandNB & A R$gfidnae
around flood events iddingham The data was collated and presented at the water and flooding

drop-in sessionpart of Task 4

What we learnt from theguestionnaire§Page 18 - 27):

1 50% of the flooding was reported to be seen on Town beck

9 The four main reasons for flooding were duestafacerun-off (26%)over land ruroff (22%)
groundwaterrising (22%) and becks over topping (18%)

1 65% of the responses had been flooded on boxing day 2015

1 Over 50% of the residents that responded had experienced flooding previously

T al AR GKFG GKS& RARyQi

cpr 2F (GKS NBalLkyaSa
any other occasion

1 64% have taken out measures to reduce the risk of flooding in the fuBGéhave installed

pumps.

1 Only 23% of residents who responded are planning on doing anything to reduce the risk of
FE22RAY3AT yi:» alAR (KSe& g2dzZ RyQil 1y26 6KI
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77% were not aware of the Community Emergency and Flood Plan
67% had not signed p to the Environment Agency flood warning service
yM: RARYQUO 1y2¢ 6K2 G2 O2yial O4 Ay &
66% believe flood risk is increasing/ R Yy S NI & pumsx: 27F
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Task 2. Prepare and staff a stand at the village Environment Day on Jupeo8tbting the 4Becks
Project. Include a focus on flood risk and distribute a questionnaire on flooding (see Task 3 below).

(Stewards).

Figure2. Picture of Addingham Environment Day, June 20

Two environment day events were
attended,onein June2018andthe other

in June2019 Paper copies of the flood
guestionnaire were distributed in 2018.
YDRT brought along ttf®DS housevith
an information leaflet about water
friendly homegqFigure2). This helped to
raise awareness about SuDS and what
residents can do to make their homes
more water friendly. The YDRfobile
classroomwasat both events, it helped
residents to learn and understarabout
river processes using the river table.
These two events wereell attended, it
helped to promote the project and raise
the profile of the becks.
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Task 3. Prepare and staff a stand at the village Gala in July. Include a focus on flood risk and distribute
a questionnaire on flooding (see Task 1).

This event was successfileck Stewardfelped to distribute questionnaires, provide information
about the project and what they do as volunteers.

Task 4. Organise three drap sessions open to the wider Wharfedale community on the themes of
G2 GSNJ) Ft2¢6a yR FEt22RAYy 3¢ a2l SN jdz2tAGEeéE YR

The tree dropin sessions were structured in two sections, the first part of the evening was a poster
session. Where information gathered for the specific subject was displayed on posters. This gave
people attending the event an opportunity to read themdamalk to YDRT staff, Addingham
Environment Group members aridbck Stewardabout the project. The second part of the evening
consisted opresentations given bindividualsinvolved in the Addingham becks project and guest
speakers.

Water flows and flooding

In April 2019, the first drojin events was held iMount Hermon inAddingham(Page28). Ten posters

were produced to disseminate information gathered from the questionnaire (Task 1s P8gg7).

There was aa@pd turnoutto the event andan overallpositive response Theresidentsfound the
outputs from survey interestingit sparked plenty of discussioffhe event helped to gaimore
interest in the projectthe residents that attended the first event returned to the other driopevents

later in the year There was also interest from outside Addingham wattendeesfrom Settle
Yorkshire water and Bradford Council were present and gave some interesting presentations and
supported the event.

Plants and Wildlife

The second event was heldAaldingham athe MemorialHall, in June2019(Page?9). Fifteenposters

were produced, these were divided into information abdlg Beck Stewardshabitats wildlife along

the becksand invasivespecies (Paged0 - 44). This event was extremely well attended as it was held

on the same evening as the civic society. There were lots of other partners invited to showcase their
work which included; The Wild Trout Trust, local anglers and student research about crayfish. At th
event we met new residents from the community and had a few more people sign up Bedle
Stewards Jonny from the Wild Trout Trust gave an excellent talk about brown trout and Charlotte
Simons gave a project update.

Water Quality

Thefinal dropin event was held in October
2019 (Paget5), the focus of the event was
around water quality. Two posters were
displayed (Pages46 & 49), which included
information on Phosphorus and the
relationship between phosphorus and
population density of freshwater shrimp in
town beck. Posters previously printed for
other drop in eventswere displayedat the
final dropin event with particular focus on
the Beck Stewardsand the wildlife in
Addingham At the event there were two
Figure3. Barney Learner presenting Bradford Beck other displays from IIkI(_—:‘y clean river group
work at the third dropin event, October 2019. and Bradford becksThis event was well
attended (35 people), there was lots of




discussion around water quality and how that impacts communities downstream like llkley. We had a
guest speaker, Barney Lerner, from the Bradford Bgo#sp, where he gave a fantastic presentation
about his experiences with working with the local community in Bradfeigure3).

Gathering and generating information

Task 5. Develop the Beck Steward programme already in place by providing training in mapping surface
water drains, inflows, culverts and weirs, measuring flow, identifying invasive species, identifying
aquatic plants and animals and recording results aeagsheets.

Figured. Picture of beck side plant training, July 201

T & i |

Figureb. Picture of brown trout training, August 2019

Beck side plantientification training

In July 2019, Nicky Vernon gave a fantastic
guided walk along Town Beck where she
picked out key beck side plants and helped
Beck Stewardglentify them (Figured). These
have been included ithe survey forms and
Beck Stewardare now able to record any key
plant species.

Trout training

Professor Jonny Grey, from the Wild Trout
Trust and Dr Marie Taylor, ran a training event
on brown trout(Figures). They surveyed Town
Beck and were able to show tieck Stewards
what the brown trout in their becks looked like
and some key information about habitat and
issues on théeck.

Inflow and structures survey training

Conor Scholey ran the inflow and structures
training with theBeck Stewards September
2019.Beck Stewardsvere given the inflows
and structures survey form anithey tried it
out on a section of Town Beck. Since the
training they have recorded data which has
now been mapped (See Task 6).

All the survey forms and training information has been put into a beck steward handbook. This is an
additional output that has been produceduring the project. The handbook includestoject
background, identification informatigrannual task planner arttalth and safetyletails Pages18¢

77). This is a useful tool for thigeck Steward® refer to and for newBeck Steward® use and give

them guidance and useful reference material.

Task 6. Carry out surveys of the project area and generate data on rimfalielationships by
measuring rainfall (using a standard rain gauge at the top of the catchment), mapping all water
sources, springs, storm drains and fipaths and installing aew beckevel recording station on Lumb

Ghyll Beck for comparison with the existing recorder on Town Becky R2 ¢ Y S N &

a new beck level recording station has already been obtained.
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Several surveys have been facilitated through training and the distribution of survey formsBecdke
Stewards Surveys to record the number of structures along the becks, including pipes, culverts, weirs
and natural flowpaths, have been conducted by tBeck Stewardand the results then mapped using

10 figure GPS valué€Bigure6). The mapping section of this task is still ongoing, with more features
mapped as and when the survey forms are returned.
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Figure6. GIS map showing the location of structures and naturaiafirilow paths along Town Beck.

The level recorder that has been placed on Lumb Beck has provided useful comparison data between
the response of the agricultural and urban catchments of Addingf&mor! Reference source not
found.). Both level recorders are being used to create a background dataset of beck levels in
Addingham and to look at the response of each catchment during rainfall events.

Figure7. Level recording logger installed on Lumb Beck.

When @mparing the results from the level recorders, it appstaat there weremore peaks on Town
Beckthan onLumb BecKFigure8). This is likely due to Town Beck being the urban catchment with
greater areas of impermeable surface and thus making the hydrograph flashier than that of Lumb
Beck. Town Beck is also more responsive to smaller rainfall events. The response of the two
catchments to rainfall events varies also with Lumb Beck level rising later and falling more slowly
(Figure9). Again, this is as expected when comparing the hydrograph of an urban and agricultural
catchment for the same rainfall event.
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Task 7. Assess water quantitwater quality relationships by sampling all four becks and surface water
drains at different water levels for soluble reactive phosphate (SRP), total phosphorus (TP), nitrate,
turbidity and biochemical oxygen demand (BOBj)h samples analysed by the EA laboratory in
Exeter.



With the help of theBeck Stewardwater quality and kick samples were collected to assess the water
quality of the four becks surrounding Addingham. The data was collected as a snapshot of the becks
in January 2019, with several spots along each beck being used as sampling pointststgiyef

the water quality of the beck moving downstregfFigure10). On Town Beck in particular, samples
were taken from certain inflows to the beck such as the pipe draining surfaceffdrom the Big
Meadow Drive estate into the beck. This was done to show the impact of the inflows on the water
quality of Town Becklhis was compared to the Water framework Directi¥grell), and samples

(TB9 TB18) downstream of Big Meadow Drive estate were classified as moderate, and those upstream
were classified as goo#lVater quality results wer compared to the freshwateshrimp (Gammarus

puleX populatiors, and there was a clear relationship between the decline in water quality numbers
of Freshwater shrimfFigurel?2). All samples were sent to the EA laboratory in Exeter and these values
were used to analyse the data, which featured heavily at the Water Quality-IDregssion.
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FigurelO. Map representing the orthophosphate concentratiqug(L) of main channel samples (green) and
inflows (orange).
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Figurell Graph showing the Town Beck sampling points against the orthophosphate concentration for the
instream samples. The Goddoderate WFD boundary uses the upland, high alkalinity value to show which
samples fail for orthophosphate.
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Figurel2. Graph showing the decline &feshwater ShrimpGammarus pulexnoving downstream along

Town Beck, from data collected in January 2019 kick samples.

A smaller dataset of points along Town Beck and Back Beck, which have been sent to and analysed by
the EA laboratory in Exeter, are also being used to compare with the January 2019 dataset. The sample
sites from the previous data have been kept consisteitth new sites added to the project (36 sample

sites across the 4 beck@igurel3).
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Task 8. Set up a database to store all data on beck levels, flow velocity and discharge, water quality
(determinands as above Task 3), plant and animal populations and historical records.

A database to store information relating to the outcomes of the project has been developed, holding
data collected through various Beck Steward activiffeigure14 & Figure 15). Data collection is
ongoing and therefore the database is continually being added to as data becomes available. The
database will also hold the data presentation created through analysis and as part of events such as
the Water Quality Drogin event.The database will be linked to the GIS mapping of the project and
will have the capacity to grow as more sampling is done on the 4 becks.
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= Other Absent Absent Absent Absent Absent Absent Absent Absent Absent Other Absent
Comments conreted channel Comments
leading to a culvert
16 under the AGS
17 Large Trash Absent Absent Absent Absent Absent Absent Absent Absent Absent Artificial Fi Larae Trash Absent -
» Summary = Beck Levels | Flow velocity  Discharge Channel Morphology  Water Quality | Plan ... (¥) [ 3
Ready B m M - ' +100%
SRS

Figurel4. The database is currently held on Excel as shown above and has a tab for each of the areas of data
collection.

13 Share  J Comments
Eﬂ F lE! Hinsert ~ -~ 7 /O 5
7 BE Delete ~ . £
«0 Conditional Formatas Cell - Sort & Find & Ideas
9 30 | Formatting v Tablev Styles ~ | [ Formatv €~ Filter v Select ~
Styles Cells Editing Ideas ~
3 G H | J K I«
Lumb Beck
Analyte
181 0.0443 0.0046)
182 0.0619]<0.00400
LB4 0.0496]<0.00400 |
185 0.0668) 0.0068]
LB6 0.0622|<0.00400
LB7 0.0615]<0.00400
188 0.0383)<0.00400
189 0.14/<0.00400
[1810 0.148]<0.00400
Plan ... (¥ ] »
L mn m '

file  Home  Inset  Draw  Pagelayout Formulas  Data  Review View  Help
|ﬁ[‘| & Calibri i e a = 5 Wrap Text Genral
e E\E BIU~|[Hv &vAv = = EMerge&Center v | EB v % 9
Clipboard Fant Alignment Number
128 S
A B c D E
1 Jan-19
2 Town Beck
3 Anatyte Phosphorus : Total as P |Nitrite as N (mg/l) _|Nitrogen : Total Oxidised as N (ugi)|Orthophosphate. reactive as P
4 TB1 0.0413 <0 00400 288 0036
5 B2 0416 00541 286 0.366
6 83 00135 0.0055 558 <0.0100
7 B4 0.0281 00108 312 0029
8 BS 00304 <0.00400 347 0033
9 TBs 00454 0.0135 307 0.036
10 87 00385 0.0047 336 0.037
1" B 0509 00154 151 0.57
12 BY 0047 <0 00400 323 0051
13 TB10 0267 <0.00400 37 0131
14 e 015 0.0521 34 0.14
15 TB12 0079 0,006 3.03 0.063
16 813 00061 0.0044 271 0.062
17 TB14 0082 0.0202 19 0016
18 818 0.0794 0.0048 263 0.058
19 816 0113 0004 246 0.058
20 BT 0.198 0.0077 145 0112
21 818 00594 0.00400 24 0.058
22 Ighlighted = inflows
23
» Summary = Beck Levels | Flow velocity = Discharge | Channel Morphology = Water Quality

Figurels. Water Quality data, from the January 2019 data collection, in the Addingham database.
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Task 9. Develop a GIS for mapping the catchments of all four becks adding layers for water flow,
channel morphology, water quality, invasive species, vegetation anelksandand ownership etc.

GIS has been used to map various features during the project from the different aspects of the water
guality data to create maps such as those for Ta&kgurel0). Maps have also been creatstowing

land ownershigFigurel6), which is being used to identify farmers who we may wish to work with for
developing the NFM aspect of the project in Phase 2.

Figurel6. The land ownership layer of the GIS developed for the whole of Addingham. Fill colour represents
the farmer and the outline is the landowner where the farmer is not the landowner.

Layers on the GIS are being developed as walkovers identifying vegetation, invasive species and
wildlife are continuing to be conducted by thHgeck StewardsAs the data is collected and made
available it will continually be added to the GIS to create a complete view of variables surrounding the
Addingham 4 Becks project.

Task 10. Build a 4Becks Project welge to provide wpo-date information on all activities and to hold
documents (maps, report, walks) for downloading, hosted on the AEG website.

AnAddingham 4 Becks project webpagédnosted on the YDRT website. The webpage has sections to
detail aspects of the project including the water quality data analysis and a documents section which
will hold the report alongside other documents of significance to the project.

The webpage has sections related to the outcomes of the project (SuDS, water quality, walking routes
and flood resilience) and holds links to documents of relevance to the project that can be shared
publicly. The guided walking routes, water quality postand SuDS leaflet are present on the
webpage. The webpage is an ongoing outcome of the project with documents and more information
being added as they are produced during the project.

Task 11. Generate a report including a description of the work undertaken along with summary maps
of the beck system, water quality, lande etc.
This report is the output for this task.
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Task 12. Design and make available (hard copy and electronic copy) one or more village beck walks
linking together points of interest along the becks backed up by more detailed information on the
website.

Three walking routes have been created to allow walkers to see the catchmentsvof BeckBack
BeckandLumb BeckWithin each walk there are several options depending on the length oftredk

and what features may be of interest to a walkBoints of interest areincludedalong the routs

which allow for walkers to see areas that relate to the project or have significance to another extent.

At current the walks are available as an electronic copy on the Addingham 4 Becks webpage which is
K2aAGSR 2y (KS , 5w¢ ¢ S0 ariedihdvwe beeremabeitokgst a uothlIer tHe 2 LB Q &

price of having an A5 leaflet designed professionally for each walking route. These leaflets would be
distributed in Addingham and used in conjunction with a walking route launch as part of Phase

¢al mMmod wkAaasS gl NSySaa o2dzi {ds{ | ONRPaa GKS
the Environment Day, producing a leaflet that describes what can be done to slow or prevent surface
water from paved areas entering the becks and recruitindunteer householders to host
demonstration systems.

The SuDS house wiaken to two Environment Days one in 2018 and the other in 20#3e was lots

of interest around the SuDS house and it was a really useful tool for aiding discassioms flooding
(Figure2). A water friendly homes leaflet was produced to give out to members of the community so
they could learn abouBuDS and understanhat they couldbe doing to help improve water quality
(Page 78 A leaflet was produced to find members of the Addingham community that were happy to
install SuDS features around their home and become a demonstration {Rege79). Beck Stewards

hand posted 150 leaflets and targeted the Big Meadow Rise esfltere wereseveralresponses
following the leaflet drop. These residents were happy to be involved with the prajeetresident

had already installed a range of SuDS already which makes a perfect demonstration home for SuDS.

Task 14. Assess potential for NFM by catchment walkovers, holding discussions with landowners,
mapping potential sites and using hydrological data to model effectiveness.

Discussions have been made with landowners to work with them to deliver, HfeMones that we
spoke to were supportive of the project and open to ideas. Initial walkovers have identified some
opportunity (Figurel?) for fencingandplanting. This project has enabled us to work with farmers and
obtain funding from the Yorkshire Dales Millennium Trust to deliver tree planting, hedge planting and
fencing at the top of Lumb Beak 2020

Figurel?7. Walkover orMarchup Ghylllooking for NFM opportunities
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http://www.yorkshiredalesriverstrust.com/wp-content/uploads/2019/08/Town-Beck.pdf
http://www.yorkshiredalesriverstrust.com/wp-content/uploads/2019/08/Back-Beck.pdf
http://www.yorkshiredalesriverstrust.com/wp-content/uploads/2019/08/Back-Beck.pdf
http://www.yorkshiredalesriverstrust.com/wp-content/uploads/2019/08/Lumb-Beck.pdf

Task 15. Produce a guide for residents on how to make Addingham more resilient to future flooding,
describing the methods residents could use to prevent damage, to raise awareness of the village
Emergency Plan, how help can be obtained, where equipmstaresl and how it can be accessed.

A draft flood resilience guide detailing what residents of Addingham can do to protect their properties
against flooding has been produced and will be available via the webpage to download when finished.
The flood resilience guide offers residents potehtethods to protect properties in Addingham and
encourages them to understand their flood risk. Each method of flood defence is linked to the types
of flooding (e.g. surface water reoff, groundwater etc.) and how it will help to alleviate the impacts.

The guide also makes residents aware of what is in place in Addingham already including equipment
locations and where to access the emergency plan.

l RRAY3IKEFYQa @Attt 3aAS SYSNHSYy Oeainduntoy floddingias pait & O dza & S F
Task 4. As part of this drép event, posters using responses from the questionnaires were displayed
which showed that 77% of people in Addingham did mutvik about the emergency plan. Highlighting

the need for future works to raise awareness of flood risk and of the options available to residents
when tackling these risks.

Summary
The funding from this project has been hugely important in several different ways:

supporting the Addingham Environment Group,

bringing partners and communities together,

helping to raise the profile of the Addingham 4 becks,

increasing awareness and knowledge of; flooding, wildlife & water quality within the
community,

training and upskilling volunteers,

provide a template for working with communities, that can be rolled out to other beck
catchments along the River Wharfe,

9 building links with landowners

enabling landowners to obtaining funding for tree planting,

9 and has led us to develop a phase two for the project.

= =4 =4 =4

= =4

=

Phase Two Planning
o] Mapping Moor Park and Coppy Beck

o] Match up surface water drains with mapped pipes and assess the flow and water quality from
pipes entering the becks.

o] Walking launch event with official walking leaflet and installation of way markers

o] Add to and make hard copy version of Beck Steward handbook, included frequently asked
questions.

o] Cost up SuDs for demonstration houses

o] Develop a coseffective DIY SuDs kit and provide training to local residents

o

Work with iCASP to explore use of SD TOPMODEL to the Marchup/Town Beck and Back Beck
catchments to identify optimum NFM strategy

Carry out NFM farm plans and cost up options for delivery

Further investigate Big Meadow drive outfall pipe

Support Beck Stewards and collect walkover survey information and continue to map data
Hydrology and rainfall data analysis

O o0 oo
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A look at water level, turbidity, nutrient relationship by installing a turbidity
logger on Town Beck.
A Beck stewards collect data usifigw sensorgMainstream Measuremenjs
to measure discharge in Town Beck.
o] Attend quarterly beck steward meetings
o] Three drop in events (NFM, SuDS and Beck Stewards?)

Acknowledgements and Contributions
The project would have not been possible without the help and support of:

Addingham Environment Group
Addingham Civic Society
Bradford Council

Environment Agency

Wild Trout Trust

Yorkshire Water

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

The beck stewards have been a huge part of this prpjbeir time and contribution has been
outstanding. It has been estimated that 700 hours of volunteer time has been contributed since July
2018.This is the equivalent of 93 days, which is the equivalent of over £4.5kimidinmatch

contribution to the project.
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Appendix
Appendix 1A blank copy of thewpstionnaireproduced for Task 1.
Addingham Environment Group 4Becks Project

Flooding Questionnaire

On Boxing Day 2015 we experienced the worst floods in living
memory. To help prepare for future flooding we are carrying out
a study of the 2015 and earlier floods in the village. We would
very much appreciate your help by filling out this questionnaire.
The information you give us is strictly for the purposes of this
study and will be treated confidentially. Thank you!

Please continue your answers on a separate sheet if you need more space.

1.

Where in the village did you see floohters on Boxing Day 2015 (please describe

and/or mark up on the map)?
PPXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX XXX
Can you provide any photograph¥@s/Na Ifyesplease send taeg@addingham.info

Did your property (house/garden) suffer from flooding on Boxing Day 2015?
Yes/No

It would be very helpful if you can provide the address of the property concerned:
Can you briefly describe what happened?
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX XXX X

How highdid the water reacle.g. depth in basement, proximity to front or back door?
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX XX

. Where did the water come from? From becks overtopping their banks? From water

rising up through the ground? From water flowing down a hillslopeoad? Or a
combination? (Please mark using arrows on the attached map if appropriate)
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX XXX X
Have you experienced flooding previously&s/Nolf yes how frequently and to what

extent?
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX X
Did you receiveany warningabout the risk of flooding on Boxing Day or any other
occasion?Yes/Nolf yes how and from whomX X X X X X X X X X X X X X X X ®
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9. Have you taken measures to reduce the chance of being flooded in future? E.G. Flood
guard(s), sand bags, basement pumps ¥&s/Na If yes please give details
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX XXX

10. Are you planning to do anything to reduce risk in the future®/No.If yes,please give
details
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX XD

11.! NB & 2dz | ¢ NXonarmnityiBnSrgedcy antl FladERkes/No

12.Do you know who to contact in the event of a flood'2s/No

13.Have you signed up to the Environment Agency Flood Warning Se¥eséd?o

14.What more couldbe done to help, and by whom?
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX XXX X

15.Doyouthink flood riskis increasing¥es/Na If yes whyK XXX X

16.What measures do you think are the most important to take to rediloed riskor
flood severity?
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX XXX

Thank you again

If you are willingto be contacted for further information pleaseprovide your contact
details:

bEYSYXXXX XXXXXXXXXXXXXXXXXX
CSESLIKZ2ZYSYXXXXXXXXXXXXXXXXXXX®D
9YFAEf FTRRNBEZEAY X XXXXXXXXXXXXXXXDXD

Pleaseput this questionnaire after completiorinto the box on the 4Becks stand or
post or hand deliver to 9 Main St., Addingharh$s29 OPD.

For more information about the 4Becks Project please emgifpaddingham.info
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Appendix 2. Tengsters producedo disseminate information gatherdbm the
flood questionnaire§Task 1), these were also displayed at the first drop in event (Task
4).

BECKS

Where in the Village did you see Flood waters on
Boxing Day 20157

25
20
15
10
13
5
7 7
@ o & & 2 & & & > & 2
& & <& & & & ® N <& & i N R
& X R) o & 5 3 N & O N
bs‘\ R “\o 'bbo A R (‘}Q’b \VA ,\0“\ <0 \\\\ ® N
S K ) & X & & )
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e 6&’ (\%é’ 0((‘? u \9‘\A b4
1\04* @,oo
&
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1 Addingham Moorside Farmland and moor to the south of the AG5

2 Heathness skipton Road from A65 down Lo the junction with Main Street

3 Moaar Park between Moor Lane and Silsden Road

4 8ig Meadow Drive housing areas off Big Meadow Drive

5 Main Street/Upper Town Beck Town Head to Bollon Road (Crown)

6 Back Reck streels south of Back Beck (School Lane, Burns Hill, Sugar hill)

7 St Pauls Rise 0ld Station Way, St Pauls Rise, Southfield Terrace

8 Manor Garth fAynholme Bolton Road, Aynholme bridge

3 Mid Town Beck The Acres, Wharfe Park, Side Beck, Saw Mill, Orchard Lane

10 1ower Town Beck Church Slreel, North Streel, Church Field, Low Mill L ane.

1 A65/IIkley Road lower Main Streel, AG5 Lurn alf, ikley Road

12 High Mill High Mill by Wharfe

13 Low Mill Village Old Lane, Mill Fold

00\N G ”1
iy inghay, < %
> City of o A
" BRADFORD YorkshireDales Environment Dales to Vale Em— . .
5 S L~ Agcncv Rivers Networs . c ~
3 MiTsoncurias oot cox e Rivers Trust 0\ Y Parigh Coun! ers Netwark YorkshireWater 7. £
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.,
BECKS

Where did the water come from?

Drains River WharfeJ | Not sure
overflowing | 2% — 3% Road Surface run
26%

Land run-off
22%

Ground Water

Rising
AR = 22%
Becks —
overtopping
18%

Addingham Moorside 1 1
Heathness 1 1 3
Moor Park 1 1 2
Big Meadow Drive 0 2 0 2 0 0 0
Main Street/Upper Town
Beck 9 1 7 5 3 0 1
Back Beck 2 1 2 0 0 0 0
St Pauls Rise 1
Manor Garth /Aynholme 4 0 3 0 1 0 0
Mid Town Beck 6 4 4 7 3 0 0
Lower Town Beck 0 2 1 1 0 0 1
A65/llkley Road 3 1 2 1
High Mill 2
Low Mill Village 1 2)
Total 28 24 20 24 8 2 3
\NG
iy of Environment ~ S%ba Dales to Vale M -‘9 7 It,;-
| BRADFORD  *YorkshireDales' (@) Agency St T Yorshicewater 3 73
CsoC
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BECKS

Have you experienced flooding previously? How
frequently and to what extent?

Just once before
when stream rose
again and seeped
into the house
through the wall
and skirting boards.

4 times since the
house was
extended in 2014

no flooding but the
river level rose
similarly 2 years
ago

We have not been flooded so far,
however during a heavy
rainfall/flooding event earlier in Dec
2015 (a week before Christmas), | was
alarmed to experience a very high level
of water in our downstairs and upstairs
toilets, together with a gurgling and air
being released.

Yes, but not into

the house

At least twice a
year

experienced rising
water frequently
prior toland drains
putin in 2009,
rotten floor boards

yes, 2 or 3xto a similar
extent

15 years ago £10,000damage

Not at this
property

Yes we have had
flooding in the period
up to 1985, This used
to happen about
every Syears. Toa
depth of
approximately S0mm
at the low end,

Don't know

No flooding but
river level rose
similarly approx.

Yes

40 years previously,

2 years
previously.. just from Town Beck
breaking its banks and
running across bottom

of the garden

No, but empty field next
door floods in the
corner and sometimes
the end of lawn, which
usually drains

once in 1990s River
Wharfe flooded at
Low Mill Vilage,

evacuated at night

In last 20 years
about 10 times. 1
year 4 times, then
sometimes 2 or 3

times

36 years ago - same

Yes twice before in both
thing happened

properties. A foot of water in
the cellar on both previous
occasions. Several inches of
water in the barn,

41 years ago - surface
flow across fields 10
years ago, came UP
drains from beck

Yes several times
always after a period
of heavy persistent
rain sometimes as bad
a5 2015 boxing day

Yearly over the
past 36 years

Once, sometime in
early 2000's, similar
extent which led us
to take some

defensive measures

Most years since | moved into my
premises it has flooded. However in
previous years prior to the Boxing Day

Yes - once or twice -
usually the cellar

late 60s - water

floods it had always dissappated within a level rose high,
few days. However since Boxing Day the removed a wall
cellar has remained flooded to this day. being built between

two properties

Only overflow of
beck into further
reaches of

garden (not near
house).

Yes - runoff and
springs appear about
3 times every winter.
Never as bad as

Boxing Day 2015.

occasionally after
snow melt

Yes but on a minimal level, just damp on
the walls rather than water sitting on the
floor

De
SR,

YorkshireWater

§ BRA‘IH)'F'ORD YorkshireDales

Rivers Trust

Agency Darist €ound!
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.,
BECKS

Did you receive any warning about the risk of flooding
on Boxing Day 2015 or any other occasion?

unanswered
13% =

No '
65%

Where did you get this warning from?

\NG
— S
~ v
YorkshireDales Sathemens: o ‘Pa’e.,s to Vale S - £
Rivers Trust /\ gency Darish Cound! IO YorkshireWater "1,/ QI}
Csoch
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DDINGHAM
BECKS

Have you taken any measures to reduce the chance of

being flooded in the future?

No
36%
Yes
64%

Other

| I
[0

Raised belongings off the floor

0

Installed land drains or pipes

-

Reverse valves (inside)

IS

Drains/becks/culverts kept clear

w

Air Bricks cover

Pump (Garden or Basement) 16

m ‘

Flood Guard
s ve N
\NG

Anvinghay, vo » ",1'&
o City of N Environment bd >

9 YorkshireDales @ il Dales to Vale SEESm_— . =
ﬂ, ERADFORD Rivers Trust AW Agency Dmn“u--nl BreT—— YorkshireWater 9,,/ 5

Csoct
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BECKS

Are you planning to do anything to reduce risk in the

future?

Don’t know what to do
8%

Yes
23%

69%

Yes, we intend to find out what\
we might do to reduce risk. We
would be interested in knowing
where we can find good impartial
advice. For instance should we
consider fitting covers on our toi-
lets? What are the pros and

cons? Are there other measures

we should consider?

Contact countryside team
after the leaves have fallen

Sandbags

We have cut back the
vegetation in the Beck
by our house to en-
sure the water can
flow past us without a
problem

Neighbours garden
drains into our garden -
plan to continue to
drain this water away
from our garden

Better drainage planned to
the rear of the property

Monitor situation
more closely

Increasing wall resistance
Needs a hole J

through the front
wall to pump wa-

Thinking of getting a
flood guard

ter out - no easy
solution

\NG
awbinghay, vo ¥ I,’,'!-
» ity of . Environment Dales to Vale EE——m—m . s
YorkshireDales > ales to Vale
o uBnl-{mﬁPnEllol B 9 Rivers Trust \ Agency ‘!ﬂ'ﬂ“‘"‘“‘ Rives Network YorkshireWater 9‘1,/ 5
Csoct
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DDINGHAM
BECKS

Are you aware of the village’s Community Emergency and

Flood Plan?
48

w

i

c

[=]

&

2

“

o

2

g 13

=

) -

Yes No
Have you signed up to the Environment Agency Flood
Warning Service?
42
| I
yes no
Do you know who to contact in the event of a flood?
10
51 I
M Yes W No
NG
Anvinghay, !‘QO\ I”’;
'y City of v Environment Dales to Vale EE——m—m . .
4} BRADFORD Yor}ﬁ%rg&rles W Agency s.m“g,..nl .“" YorkshireWater 9,,/
CsoCh
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DDINGHAM
BECKS

Do you think flood risk is increasing?

No response
18%

Not sure
6%
No
10%
Yes
66%
Why?
Fewer trees - 2

FS

Moor and land management changes

~

Increase in hard surfacing

N

Drains not adequate/working properly

-
-

Building development

IS

Beck maintenance

Climate Change 29

\NG
avdinghay, vo * Qy‘&
ity of ’ Environment — e . s
YorkshireDales @ it Dales to Vale owo
DFORD Rivers Trust AW Agency am““(".nl Ries e YorkshireWater = /=
500N
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Drains overflowed and water
cascaded down the Main

Street coming under the door
of the shop and into the main

It rained heavily, all day!
Waterlogged field - hence flooded
stables. The water came up
through the cellar walls/floor in
our house on Main St

Surface water from the moorside was
flowing down Moor Lane and the
water couldn't go anywhere.

| Homeowners on the right hand side
experienced issues with water coming
up through the toilets downstairs

The water entered the garage then
rose through the floor of the house

once the underfloor void was full

Water rose up through the solid
basement floor to a depth of 2 or
3inches

Heavy water flow from adjacent
field, through dry stone wall and
along road at Wharfe Park. Deep
enough to over flow gardens,
drives and flood garages. At the
REAR, the BECK overflowed back
gardens

The river rose to a level which
significantly concerned most
Low Mill residents although
some residents of many years
said they had seen it all before.
This may have been bravado on
their part although we ourselves
had seen things as bad 2 years

Cellar flooded at S5pm. Pump
constantly on until 2am. Pump
could not cope as more water
‘coming in than going out. Further
flooding from 3am until about
4pm on the 27th December.

cellar had water to a depth of
approximately 100 mm at the low
end

Town Beck rose several feet and
overflowed the east bank and
swirled all over the garden and
into the courtyard and sunhouse
to 10 inches deep until |
remembered to dislodge the
detritus that had lodged into the
base of the drain in the lawn after
which the waters quickly
dispersed.

The Boxing Day flood really
started some weeks earlier. A
very wet autumn left the
surrounding ground
saturated. The Boxing Day
flood was not the highest
volume of water | have
recorded, but the heavy rain
persisted for longer than

Manhole cover was lifted by
upsurge of water/sewage outside
front door

Extremely minor and not
unexpected. An understore
under the house, which is
usually dry, becomes wet with
running water after periods of
extremely heavy rainfall.
Usually if the Wharfe is in flood
1 can expect the understore to
be wetalso.

The water entered the garage then
rose through the floor of the house

once the underfloor void was full

water flooded in fields, ran down
Wharfe Park, filled barn and
surrounding areas. Drains became
blocked. backed into gardens and
garages and heavily down the
road

Fortunately we were not flooded. As
we werein London we monitored the
level of water in Town Beck on the EA
recorder remotely on the website. |
was concerned after experiencing a
heavy rainfall/storm event earlier in
Dec 2015, that we might come back to
find that we had been flooded by
sewage backing up through our
toilets. Fortunately this did not
happen.

Water flowing down Main St, comes
down hill and sideways from recreation
ground. Awoke to find a lake in the
garden. Fortunately we have a high
patio which it reached but did not
cover. At the front we took steps to
divert water from the drain down the
street rather than in our yard.
Fortunately, as a result we avoided
water coming inside.

Field filled with water
during/after heavy rain, ran
down wharfe park and in to
garage (lower than road) . The
beck also rose and came up
the garden flooding the shed

Heavy water flow from adjacent
field, through dry stone wall and
along road at Wharfe Park. Deep
enough to over flow gardens,
drives and flood garages. At the
REAR, the BECK overflowed back

6 ft of water in the pub cellar
leading to failed electric, loss
of stock and gas interuption.

Industrial deep clean needed
from Rentokill

The gullies on Sugar Hill were
blocked resulting in a torrent of
water flowing down the garden
into the barn. It flooded the barn
and the living room of the cottage

We live on Main Street and for the
only time in living here since 2007
‘we were affected with rising damp
from below the house. We don’t
have a basement. Our neighbours

basement was flooded and they
The lower basement was have received a grant to provide
completely flooded with approx 4- some damp and flood protection.

5 feet of water, and the ground Our front room was affected.
floor had standing water. The
‘sewerage system was

‘compromised and backed up.

Environment
Agency

P .Dales}tcVaIe ]

| BRADFORD - - YorkshireWater

Yorllec_shireDales

ivers Trust
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Did your property flood on Boxing Day 20157

Yes
65%

Water flowing across fields behind
flooding garden and garage.
entering air bricks under floor.
Beck was blocked

torrential rain run-off from moor
side down cocking lane towards
small bank. Concrete to protect
fields caused increased flow to
stables and arenas

Between Low Mill lane and the
river - the beck had merged with
the river and all the land
between the two was flooded.

We were away that day and came
back to a cellar completely

disrupted with many things having
floated around

flood came in to sitting room from
patio

On Verge of water entering the house when the
pump kicked in. The valve in the pipe to the main
drain was shut off due to drain water volume.
Therefore water from 6 houses in the block could
not escape. Run off water backed up and came
through our drain due to being the lowest property

We live on Main Street and for the
only time in living here since 2007
‘we were affected with rising damp
from below the house. We don't
have a basement. Our neighbours
basement was flooded and they
have received a grant to provide
some damp and flood protection.
Our front room was affected.

ABOUT ONE FOOT UP THE WALL
IN THE MAIN OFFICE. THE BECK
RUNS BENEATH OUR BUILDING.

‘Water run off from field flowing
down road - so much that it was
running into the garage under the
doors. At side of house, run off
flowing off hillside into garden,
cascading out of the walled
gardens & forming pool on patio
over a foot deep, lapping back

On Main Street our cellar
kitchen was flooded. We

Ground water from the

doorstep plus springs coming up have experienced flooding Sailor Fields came into

thioush patio fagsiones: twice bafors so igd the the house under the old
cellar tanked up to a height
of a metre. On Boxing Day back door arden from beck at
2015 the water in our rear boundary of property - at

neighbours cellar was so peak entered cavity under house
high it breached our tanking. via air bricks. Also garage flooded
It took 3 hours to pump the to depth of approx 1” due to

‘water seeping in from higher land
next door.

water out.

Whilst the flood water spilled into
the car park | noted that there was
flood water in our cellar which

After continuous rain the stream
rose above the balcony of the

house and slowly crept in through
the doors

was about 18 inches deep.
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Appendix 3. Poster advertising the first dinsessionsTiask 4

- Community Flood Information

30TH APRIL 2019
ALL WELCOME

Mount Hermon Chupel Ha“, Main Street, Addngham, likley LS29 OLY

6pm to 8:45pm

6pm -7:30pm Drop In

with refreshments

Come and see the results from
the flood survey, how did the
Boxing Day floods affect the
Village?

"Water rose up through the solid basement floor to a depth of 2 or 3 inches”

“Drains overflowed and water coscaded down the Main Street coming under the door of the shop and into the main shop arec”

’ s 7:30pm -8:45pm Talks ‘

1. Community flood survey results
and reducing flood risk

2. Sewage works and implications for
water quality

3. Soak it up (Yorkshire Water)

4. The emergency plan (Bradford
Council Emergency Management

Team)
T \NG
D o gy
0 @: e @l-mcm-lm ne antighey, Dales to Yale —"_a by -
) % BRADFORD  YorkshireDales Agency p o ol 7
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Appendix 4. Poster advertising the second drogessions (Task 4)

% There’s Life in our Becks!

But what kind?

Come and find out
20T JUNE 2019 6pm to 9:15pm
ALL WELCOME

Addingham Memorial Hall, Main sireet, Addingham, liey
LS2% OLZ

6pm -7:30pm Drop In
with refreshments

Come and find out about the
wildlife in our Becks

7:30pm -9:15pm Talks

1. The 4Becks Project - Charlotte
Simons (Yorkshire Dales Rivers
Trust)

2. Wild Trout - Jon Grey (Wild
Trout Trust)
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Appendix 5Fifteenposters produced to disseminate information gathered about the
project, theBeck Stewardand thewildlife in Addinghamand invasive specieshése
were displayed at the second drop in event (Task 4).

BECKS

Four local becks, rising on the Moors above Addingham help to define
Addingham. Today we enjoy them for their presence and the wildlife they
contain but in the past they were valued for the energy driving water
wheels, allowing Addingham to become a successful centre for making
textiles.

Without a function the becks have slipped into the background and have
become severely degraded. The population of white clawed crayfish has
gone and brown trout are rare.

This project aims to address these issues by:
1.Raising awareness about the value of Addingham’s becks

2.Developing a plan to control flooding by slowing the flow of water up-
stream

3.Enhancing biodiversity by improving habitat for plants, fish, birds and
mammals

4.Reducing nutrient pollution by improving land management

Town Beck - Back Beck - Wine Beck - Lumb Beck
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BECKS

Being a Beck Steward

We became Beck Stewards because it felt like an interesting use of
our time, strolling along collecting litter and enjoying the fresh air
and scenery. We were surprised at how much plastic there was
alongside and in the water, and the length of time some pieces

(especially agricultural bags) had been there.

As we learnt more about the beck stewards’ role, and had training in invasive species and
water purity (or not), we became more aware of the importance of the becks in relation to
the river systems (Wharfe and Ouse) and seas. We now know our work plays a part in pro-
tecting the environment as a whole, as well as our village. How cool is that?

We have the privilege and wonder of seeing the flora and fauna of the beck sides at each
season (it was special to be shouted at by jays when we accidentally got too near to their
nesting area) and of meeting some really helpful residents whose gardens are adjacent to
the beck.

All thanks to the environment
group.

Maire and Mary

Town Beck - Back Beck - Wine Beck - Lumb Beck.
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BECKS

Beck Stewards

Who are the beck stewards?

We are a group of local volunteers who live in the village. We all got involved for many different rea-
sons - because

we love the becks, or

we live alongside them, or

we like being outdoors and learning more about our local environment, or

we want to help reduce flooding and pollution and encourage wildlife.

What do the beck stewards do?

We keep an eye on our own allocated stretch of beck: pulling out litter and debris, making a note of in-
teresting plants and wildlife, noticing where drains and pipes come in, keeping an eye on water levels
and checking for invasive species such as Himalayan Balsam. We get to know our stretch so that we
can notice changes, such as pollution or unusually high water flows.

Do you need to be an expert to be a beck steward?

No! None of us are experts, but we’re learning a lot as we go along, and we have opportunities for
more in-depth training if we want it.

We've started to learn about beck side plants, sustainable urban drainage systems (SUDs), natural
flood measures, riverflies and water quality, and there’s plenty more to find out.

Can | be a beck steward?

Yes! You’d be very welcome, and you can get involved as much or as little as you want. You can join
one of the becks teams, or just come along and help out from time to time on any of the becks as
needed. We have meetings every couple of months to catch up on becks business, and there are also
lots of opportunities for learning more from the experts.

Town Beck - Back Beck - Wine Beck - Lumb Beck
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DDINGHAM
BECKS

Riparian Woodlands

Riparian woodlands (or wooded ghylls) are characteristic of our Pennine becks. There are several
examples in Addingham, most notably Marchup Ghyll, although Marchup and our other ghylls are in
places severely degraded

Intact ghylls are very beneficial to the becks and to the wider landscape in several ways:

. They act as wildlife corridors, creating links between different habitats and routes along which
animals can disperse

. They help to stabilise the banks reducing erosion and improving water quality

. Leaf litter provides food for invertebrates and fish

. They provide shelter and shade helping to control water temperature as global warming increas-
es

. They provide woody debris, slowing and deflecting the flow and creating habitats for fish and in-
vertebrates

Marchup Ghyll

Alder is an especially valuable riparian tree. It fixes nitrogen from the atmosphere thereby improv-
ing soil fertility and its roots stabilise stream and river channels.

Alder (Alnus glutinosa)

Tree well adapted to wet soils along the edges of our
watercourses. Good examples occur along Marchup Beck

Male and female catkins
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