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b Freshwater

Freshwater Habitats Trust = Froshwater

Our aim: To protect freshwater life.

 We are an evidence-based conservation
charity, with a strong science grounding.

» We are highly strategic - we target our
work where evidence suggests it will be
most effective.

» We are concerned with all freshwaters
including those that are small and
undervalued like headwater streams,
ponds, flushes and ditches.

» We work in partnership with people,
communities and organisations to get the

Important Freshwater Areas — Some of the
most important areas for freshwater

best results for freshwater wildlife. biodiversity in the UK.



Monitoring Freshwater -’
Freshwater

with the National Trust Habitats Trust

The Government'’s 25 Year Environment Plan
sets out action to help the natural world regain
and retain good health.

 The National Trust’s own strategy outlines their
ambition to play a part in achieving the plan.

* It's critical to provide evidence so that we can
monitor impact.

* Freshwater Habitats Trust have developed a
monitoring strategy for NT freshwater habitats:

* To provide a baseline

* To identify the best sites

* To take stock and monitor change A 25 year plan for Nature



Conservation value of .—.’
Freshwater

Ornamental Lakes Habitats Trust

* NT has some 450 lakes, many were created by the great
landscape gardeners of the 18th and 19th centuries.

* Our knowledge of the current ecological value of these lakes is
poor.

» eDNA offers a quick and easy way to gather some data (fish
and amphibians) on species present.

* Aim to combine eDNA data with water chemistry and basic
habitat data.

Ornamental Lakes: A National Trust Research Seed Fund Project



Monitoring Freshwater
with the National Trust

Levels of survey:

* Tier 1: Existing data from national
monitoring programmes.

* Tier 2: Professional surveys of 100 ponds
and 100 streams (5 year rolling
programme).

* Tier 3: Citizen science monitoring using
new technologies (eDNA, Clean Water for
Wildlife), and species specific surveys.

* Tier 4: Bespoke monitoring of specific
projects (e.g. natural flood management)

Little Langdale, Cumbria.
Rich bryophyte community



Tier 3: Citizen Science .-.’
. . Freshwater
Monitoring Habitats Trust

Freshwater habitats and species are in trouble......

.....but, clean water habitats can be identified and
species and habitats restored

Our vision for Citizen Science Monitoring

We believe the best way to protect freshwater habitats is to increase
people’s enjoyment, knowledge and experience of them.

Citizen science approaches are of great interest for their potential to
efficiently and sustainably monitor wildlife populations on both public
and private lands.

BUT ... the data people collet MUST be credible, reliable and robust.




Tier 3: Citizen Science .-.,
. . Freshwater
Monitoring Habitats Trust

Citizen Science Monitoring
using new technologies

Clean Water Kits eDNA Kits

Great
crested -
newt eDNA

-
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ier 3: Citizen Science
. . Freshwater
OIlltOI’lIlg Habitats Trust

ake Naturalness

Haturainess daszes

The main part of the assessment invohes assigning & naturainess ciass to the four slements of iske

Assessment

rydrodogicsl

chemical

bindogical
Coming to A judgement on which class best desoribes the lake you obsarye may involve locking st a
wariety of things in the ke, ¥You may find some slemants trickier than Sthers or you might anly
ObsErvE SOME aSDECtS OR your visit. DNt worTy if you can only fill in part of the fom, the
importsnt thing is to contribute what you can to the data portal. Do not feel you have to have
observed everything described in the class descrigtions. All cbserdations help to build 2 picture of
e ke and by putting different peopie’s information together we can s=e the big picture. 5o pleass
just contribute what you can, be that everything or information on & few aspects.

»t 'milﬂu Describing the level of confidence in your assessment

PHYSICAL “CHEMICAL ‘ T e e
NATURALNESS NATURALNESS ®  High— Very confident that the naturaines: cass Sescriztion refiacts the natursiness of the

ke
Moaerabe — Fairly confidant that the naturainess dass Gescriotian refiacts the raturainess of
the Iske.
=  Low - Noktconfident that the netuminess ciass refiects the naturainess of the lake.
Timing ot wisits

Aszessments can be baged on visits at any time of the year, and data collected at any time of the

year is valuabie. HOWEVES, SOME lamEnts of the assessmant misy be easier to uncartaks st certain
timzs, and this may after the confidence you have in your results. You record the date of your visit in
cartagrapher with the rest of your assessment, 50 we can take that into sccount. i you want to
incresse the configence in your judgemants you can sisa make mukiple Visits to the same site to
InforTm your assassmant. i you 'Want to know the best time of yesr to obserde particular lements of
thee ke here is 2 guick guide:

®  The best time to look ot aquatic plants is from June to the end of September
®  ou are mast ikely to ooserve Bl bisoms fram March to Cotober
®  Water chemistry tasts are mast reprasentative wihan unsertaken in winter or sarty spring.
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What is clean water? “”\ Freshwater
Habitats Trust

Water without added pollution - pollution includes nutrients like phosphate and nitrate, but
also a cocktalil of various things in road run off, sediment, pesticides etc.
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Just how bad is it? “”\ Freshwater
Habitats Trust

* Rivers: there are no longer any undamaged
rivers left in lowland England and Wales.

e Streams: 87% of headwater streams are
biologically degraded east of a line from the
Humber to the Dorset coast.

* Ponds: 92% of ponds in England and Wales

are biologically degraded; plant richness has
declined by 20% in the last decade.

» Lakes: there is just a single lake in England
and Wales classified as undamaged, Burnmoor
Tarn in Cumbria.

The picture given to the public doesn’t
always reflect how bad things are for
freshwater biodiversity.



Assessment under the Water .-.,

. . t
Framework Directive? BT ot

How are rivers and lakes assessed?

y -
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Biological = Chemical = Morphological -

The Water Framework Directive

MODERATE

POOR




The state of our monitored freshwaters

S
oo éq% e InEngland and Wales only
Poor e 1lake and 4% river sections
—— Bad fr:é,l:} 531:5{’ J‘h

amsss | ﬁﬁ’ 2N undamaged, reaching ‘High' status.

e .20% of rivers fail minimum legal
standard of ‘Good’ status

e 87% of headwater streams are
biologically degraded east of a line
from the Humber to the Dorset
coast.

And, these data were only collected
from a small proportion of the
freshwater environment

99% of freshwater habitats fall outside of the statutory monitored network (e.g. 480,000 ponds)




Why 1s water quality so poor? ==

Freshwater
Habitats Trust

e Inthe UK alarge part of the threat to
freshwaters is due to pollution especially:

- Intensive agriculture
- Urban areas / roads
- Sewage and other discharges

e Most of England’s rivers and lakes are
highly polluted - too many nutrients, heavy
metals, pathogens, pesticides, sediment

e Waterbodies which drain large catchments,
by their very nature will pick up these

pollutants . .
The English countryside on the
Oxfordshire / Wiltshire border looks
® Extinction rates for freshwater species 4 to idyllic. Virtually all freshwaters in this
6 times higher than terrestrial and marine landscape are seriously polluted
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Public perception ... A

guardian

1 has a Google Chrome Extension. Get the latest news on the topics you ke, direct to your browser.

JOHN O'FARRELL: DELAYED ADULTHGOD WILL DRIVE US AL MAD

N . - > I v ¥ O sy Tl ]E¥ e oh‘u‘g‘:g"f Lo 3°C
News  Sport Comment Culture Business Money  Life & style INDEPENDENT NATURE T G o) e

\ NEVER MISS OUT
Keep up with
the iPad app

{ from i

. . . . News | Opinion | Environment | Sport | Life&Style | Arts&Ents | Travel | Money | IndyBest| Blogs [EECTISNEREERPeIm
I \ | 1 t f t I .1 t v ‘ v ‘ i | ‘ | Y ‘ v ‘ g
I es “Ta. eI “’rlldll e I‘l ‘Ies 111 CleaIleS Slmete Change Greentiving  Neturex | myindepencent

Home > Environment > Nature

rivers since Industrial Revolution Prtai'srivers come back folf

Wildlife flourishing as pollution is reversed, report reveals
Otters, water voles and many species of freshwater fish rr‘" = .
d}'arnatlc rE = S Mobile News | Sport | Weather \Play‘er TV | Radio | More v

The Telegraph NEWS enGLAND

HOME NEWS gpoRT FINANCE COMMENT CULTURE TRAVEL LI
UK | World = Politics | Obituaries = Royal Wedding [@33¢ii8l Science | HiEEEIRECLLLENECEREEitELA BEOE=Sa
Earth News | Environment | Climate Change | Wildlife | Outdoors | Pk \Nater quality in rivers 'good for wildlife"

Environment Cleaner rivers in England and Wales have
helped many species of wildlife, the

Sea trout and otters return as British rivers imj  envionment agency says.

Sea trout, salmon and otters have returned to rivers after what the En ~ The ‘a;’ de;adf “?5 bef“{ the ?95?é°' rivers

- . . . since the industrial revolution, it sai
Agency hailed as the best decade for waterways since the industrial re
— Record numbers of salmon and sea trout were
Sk found in the Mersey, Tyne and Thames, while

otters returned to every region in England and
E Wales

Cold, isn't it?

By Michael McCarthy, Environment Editor

lan Sample, s
The Guardian

Top Stories

B Search for new No 10
media chief

Banks break-up 'being considered’
Giffords move to rehab 'flawless’

Johnson police officer suspended

Duvalier calls for reconciliation

The water vole has made a recovery after numbers :

declined in the 1990s Features & Ana|ys|s

_| Doctor in the house?
How medics cope in a real

The decade also saw the return of the water
vole after a dramatic decline in the 1990s. Related stories

s B vd emergency
Incidents of serious water pollution have more than halved since 2001 : LT AORT
Ex Thames voted 'worst

= rver’ ! 7 Six wives, 13 kids
N¢  The River Thames won the Intemational Theiss River Prize for % o i ! 1 How Steve Ginger strives to be a
Ea  outstanding achievement in river management and restoration earlier this Ca morksest Jumping ‘good father

Ea. .. cvore hurnet weirs

IN EARTH

Actual data shows little change in since early 1980s, and the base from which it has
changed was very low to start with!
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So... what about the ponds? e

 Two thirds of all freshwater plants and animals can be found
somewhere in ponds

 Ponds support “100 Priority Species under the England BAP
(now S41/542)

* One in five ponds in semi-natural landscapes support at least
one Red Data Book species




We know that ponds are threatened ™ \istet.

« At GB level two thirds of ponds existing 100 year ago have
gone - currently c.480,000 ponds

- Probably many millions more seasonal ponds, never
recorded, have disappeared

- Better news i1s Countryside Survey data suggests the number
of ponds is now increasing - up by 12.5%

» The real problem is pond quality ...
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Pond water quality T\t

Data based on Countryside Survey data of ¢.500 ponds in
England, Scotland and Wales.

0.a r

concentration mg/I

Phosphate-P

0k ¢

LR

Phosphorus

Level above which
Impaiment due to
elevated phosphorus
levels is likely
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Pond water quality T\t

92% of ponds in England and Wales are
biologically degraded

L]
o Nitrate
)
10 ¢ o
— G Level above which
g’ at impaimment due ta
c elevated nitrogen
o levels is likely
= S /
L
2o
© O
25 r-EEEEEE---eEE -~ New minimum
Z O - _ﬁ_ \ standard limit
for Nitrogen
YWWales 1mgl/l
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What are the effects : Plants e
* Plants: submerged species most sensitive
* Very disturbing to see continued retreat under nutrient onslaught

« Marginal plants a/so affected, particularly uncommon species

O Observed values
_ — O Expected values
Countryside Survey *kk
2007 results ]
(published Feb 2010)
0 5 10 15 20

Number of submerged and emergent plants

Should be 18 plant species/pond; in fact only 7
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Uncommon Plants Freshwater

* Uncommon plants: more pronounced effect

* Should be 3 uncommon plant species / pond; in fact only 0.7

O Observed values
Countryside Survey e O Expected values
2007 results
(published Feb 2010) |
0 1 2 3 4

Number of uncommon wetland plants
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Changes over time A rssater
Habitats Trust
LPS 1996 |

(7p)] (1)
5 & Good [T CS 2007 80/? of pon(,ls
% ®© Moderate | are‘ 1n POOI’ 5
o = or V«;I:y Poor
C T Poor condition
Ll <

(qv] Very Poor
) Good | |
=

> Moderate
8 c —— The number of
% © Poor — ‘Very Poor’
—l Very Poor I pOIldS has

' ' ' ' increased by
0 10 20 30 40 50

o
Percentage of sites in each PSYM quality band almOSt 20 /0

* Most ponds in the England & Wales are severely degraded, and quality is
declining

* And behind these data a 20% loss in wetland plant species




Why are countryside ponds poor and
declining?

The same as the issues for running waters:

® Intensive agriculture, particularly arable land (nutrients and
pesticides)

® High stream inflow volumes (bringing in nutrient rich
sediments)

® Presence of road-runoff (nutrients and other pollutants)

® Increasing tree shade



Comparison of ponds with other il

Freshwater
Habitats Trust

freshwater habitats

2004: River Cole catchment ...

One of first assessments to compare different
waterbody types, and showed importance of ponds.

Comparison of (n=80 sites):
- Rivers -Ponds - Lakes
- Streams -Ditches

Lowland countryside with intensive farming

Survey of wetland plants and macroinvertebrates

Williams et al, 2004, Biological Conservation 115: 329-341



Comparison of ponds with other -
freshwater habitats

Habitats Trust

2004: River Cole catchment ...

At landscape e 3

@ Aquatic plants
level, ponds were B Emergent plants
: P 200 B Invertebrates
richest habitat, a )
result echoed § 150
across Europe, s
d h B 100
and perhaps 5
beyond -
0] , |

Rivers Ponds Lakes Streams Ditches

Plant and animal species in freshwater habitats in the
Coleshill landscape, Oxon/Wilts

Williams et al, 2004, Biological Conservation 115: 329-341



Total plant species richness -l
(gamma diversity)

Habitats Trust

@ Ponds (+ Lakes)
10017] @ Streams (+ Rivers)
M Ditches

80 -

60 -

40 |

Total species richness

20 -

Coleshill Whitchurch Funen Braunschweig Avignon

Williams et al, 2004, Biological Conservation 115: 329-341
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LAKE: Large standing waters bigger than 2 ha in area. 7\ Freshuater

Habitats Trust

We think of them as natural, but there are now a
lot of man-made lakes as well - the result of
gravel extraction, and other mineral mining, and
the damming up of rivers for water supply, as well

as ornamental lakes.

What can you find living
in a lake?

The plants and animals of big
lakes are the planktonic algae
and tiny crustaceans that
dominate the open water, and
reeds and rushes of the margins,
and the fish of deeper open
water.
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Clean Water Monitoring..... et
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¢ @ Cleanwater
Clean Water for S ® Polluted water

Wildlife A

e The bad news - is the
extent of nutrient
pollution.

* The good news - people
found clean unpolluted
water in all the landscapes
they tested.

* More good news - the
results reveal for the first
time the national
importance of ponds in the
clean water network.

Contains OS data © Crown Copyright and database right
2017



The Ock Catchment L e

Habitats Trust

@ Clean water
© Some pollution
@® Highly polluted

10%
stream

highly polluted

37%

® Esri, HERE, DelL.orme, MapmyIndia, © OpenStreetMap contributors, and
the GIS user community




The New Forest 7 e

Habitats Trust

@® Clean water o

'@ Some pollution

15%

76%

clean water

The best sites for
freshwater wildlife
are free from
nutrient pollution

Carmp il
Esri, HERE, DelLorme, Mapmylndia, © OpenStreetMap contributors, and
the GIS user community Bt



The Lower Windrush Valley -

Habitats Trust

A outstanding mosaic of
wetland habitats of
different ages, including
lakes, ponds, rivers,
ditches, streams and
seepages - very rich in
plants and animals, of
national importance for
stoneworts

http://www.oxfordshire.gov.uk/lowerwindrushvalleyproject




Level of nutrient pollution -l
in the LWV 2016 H:lbitats Trust

u Unpolluted
(clean)

= Some pollution

= Highly polluted

5Sutton. 2

%3 Sea'n‘l%r} . b RN
W Yo Harcourt ,“ L'é .
. 5 Chipd & Dow's Cower ?

% of pollution in each waterbody
100%
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m Highly polluted ™~ '\
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3 - < Cuniay
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LWV Results 2016 “\ Freshwater

Habitats Trust

Table 1: Level of nutrient pollution c. 40 volunteers collected

Unpolluted ~ Some  Highly 90 samples over 1 month

. Total
(clean)  pollution polluted

Ponds 22 2 4 26 FHT supplied the nutrient
Lake 27 8 3 38 kits, LWV coordinated
Ditch 2 0 1 3 the volunteers and the
River 0 0 8 8 collation of results
Stream 2 2 8 12
Other - well 0 0 1 1
TOTAL 53 12 25 90




Understanding LWV 4

Freshwater

Results 2016 Habitats Trust

« Clean water is concentrated in ponds and lakes.

« The majority of streams and all the rivers suffer serious
nutrient pollution.

* This is not surprising because the river networks drain
water from large areas of land with multiple sources of
pollution from urban and agricultural areas.

* In contrast, many ponds can collect water from locally clean
sources and the gravel pit lakes in the LWV also tend to
have unpolluted land around them.

« Both lakes and ponds in the LWV are often fed by
groundwater flowing very slowly through gravel, which
helps keep the water clean and free from nutrient pollution.
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How does the LWV compare? 7\ Freshwater
Habitats Trust

m Highly polluted
® Some pollution
® Unpolluted (clean)

XY




Where is the clean water? =\ Freshwater

Habitats Trust
Gravel pit lakes "
LWV

m Garden Ponc

m Other Pond
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Clean Water Monitoring..... et




Clean Water for Wildlife -,Feshwte

Habitats Trust

* Nutrient pollution is invisible
so often doesn’t seem ‘real’ to
people.

* Quick kits makes it possible
for people to easily ‘see’
pollution for the first time.

* Opportunity to get data from
sites which would not
otherwise be monitored -
cheaply.




Clean Water for Wildlife 7 e

Habitats Trust

N: Nitrate (ppm) colour chart Wait 3 mins

0.2 0.5 1 2 5 10
<0.2 0.2-0.5 0.5-1 1-2 2-5 5-10 10+
Range categories (tick one)

P: Phosphate (ppm) colour chart Wait 5 mins
0.02 0.05 01 0.2 05 1

<0.02 0.02-0.05 0.05-01 01-02 0.2-05 0.5-1 1+
Range categories (tick one)
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Classifying sites 7\ Frshutar
Habitats Trust
Three categories: No evidence of nitrate High levels
or phosphate pollution of pollution
* No evidence of Bhosphate
nitrate or phosphate
pollution Nitrate
(ppm)
¢ Some nltrate or Some nitrate Very high Iev-els
Ph 0 SPh a.t e P O].].uti on or phosphate of pollution
° High or very high P: Categories intended to match ‘High’ (blue)
level of pollution and ‘Good’ (green) Water Framework Directive

status

N: categories reflect literature values for High
status



/
Where to take a water sample? ™\ Frshuctr

Habitats Trust

Sample outflowand [T 7 T T
inflow  Outflow A

Rumtic

Bridge

Malf Moon Pond

Tent Hill

AT QL
72x”"Banquetin
P e -,

f/ < s | o
AIY Be
Xl A £ Q s P
K Hall 5 B & Jo- -
A SRR 7 ¢ J

Inflow A

—Sountains Abbey 2
\(Cistercian_founded:1132)% .2\
p e P DA Lot

Seven Waterbodies Fountains Abbey and Studley Royal,
North Yorkshire
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Demonstration ... *\ Freshwater
Habitats Trust

No evidence of nitrate High levels
or phosphate pollution of pollution

Phosphate
(ppm)

Nitrate
(ppm)

Some nitrate Very high levels
or phosphate of pollution
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CWW Demonstration video @ 7 \ Freshwater

Habitats Trust

https://freshwaterhabitats.org.uk/projects/clean-water/
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eDNA surveys for
aquatic wildlife

e

National
Trust
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eDNA surveys for aquatic wildlife e

® eDNA is a powerful tool for surveying aquatic vertebrate
communities without the need to catch the animals
themselves.

® It has been shown to be effective in a wide variety of aquatic
ecosystems (ponds, lakes, streams, rivers, estuaries and
oceans)

® It can be used either to detect the presence of particular
species, or to survey whole communities of organisms.






Animals leave behind their «-----’ms,mmtﬁr
unique DNA code

Habitats Trust

m— ,q"\“_ ¥ ."'\.—. = ~4li ! , L
=R A j@,h. T —
.---'-- e T R A ‘.‘~

Metabarcoding is a method of sequencing the DNA barcodes of many different
organisms in parallel, so that diverse taxa can be identified in a single reaction
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Scientists crack the code and tell us ™\ies.
what animals have visited the pond

Sompting Schoaol

Rana emporaria (Common Frog)

i @ Laurels Primary School
. @ caldean Primary School

. @ Moulsecoomb Primary Schoal

Lissotriton vuigars ( Smooth newt)

Anas platyrfynchos/ Todorna tadorng
(Mallard/‘Commen shelduck)

Columba sp. (Dove spedes)
\ ‘ | |
\'\N;l ’il f ,f‘“’ n Phasianus colchicus (Comman pheasant)
) ) /] | [} I! 1% m

ﬂ& 4 \ !;' ! L% ,'\ Gafiinwlo chforapus (Comman moarhen)

?ﬂ" I
S— Convus corax (Comman raven)
_’///

Gorrulus glondarius (Eurasian jay)
Fringilio coelebs/Fringifla montifringilia

Turdus meruia (Blackbird)

/) (Finch species)
’/V“ H\ ,lﬂ 1 s Erithacus rubecula (European robin)
) ) ) 1 A ( [
|

Turdus philormelos (Song thrush)

Parus major (Great tit)

Sciurus carolinensis {Grey squirrel)




Great Crested Newts =7 e

Habitats Trust

Evaluation of the use of eDNA to detect the presence and
abundance of Great Crested Newts, particularly when
used by volunteers (2013).

Professional comparison of eDNA techniques
to traditional methods -

(95% bottle trapping + torch).

Volunteer surveyors assess likelihood of false
positives and false negatives -

eDNA substantially quicker - 2 person hours,
compared to about 48 person hours for a four
visit, multiple methods traditional survey.
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Great CrGSted N eWtS 7\ Freshwater

Habitats Trust

PondNet volunteers undertake annual surveys to monitor Great
Crested Newt occupancy trends in England

have helped us to ot
collect eDNA samples from more than 49 .
380 ponds across England - "N
2015-2019. AT
We can now that e
between 11-21% of 1km grid squares YRR
(c.21,380 squares) are occupied by Great " wedT N
Crested Newts. -

Impossible without eDNA. e Ny




Wicken Fen Bioblitz: Fish ar—

Evaluation of the use of eDNA (metabarcoding) to detect the
presence and abundance of fish in standing and running waters.
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Wicken Fen Bioblitz results (.

Habitats Trust

J\ -, | f
Y - -
%) Results )|
-~ 2 Hab ust NatureMetrics
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Ve Hatchet Pond - fish

Stakeholder engagement and monitoring of Hatchet Pond
(SAC/ WED waterbody).

NatureMetrics

ENGLAND
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./.\ Freshwater
Habitats Trust
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MNatureMetrics

ch

Forestry Commission
England

ENGLAND

Hatchet Results

Dace
Perch
Pike

Tench

Roach
Common Bream
Ruffe

Carp

Rudd

European Eel

LHP HP1 HP2 HP3 HP4 HP5

. o » . @

: :
's - ® o
0 e @ @
e - o -
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Next steps..... T

We aim to test and apply eDNA to a wide range of
lesser-known and difficult-to-survey species, and
across the full range of freshwater habitats.

This approach has two major benefits for freshwater
biodiversity conservation:

(1) It enables many more people to collect reliable
data, so a far greater proportion of freshwaters
can be reliably surveyed,

(i1) It offers potential for a wide range of species and
uncharismatic groups to be recorded consistently
for the first time, kick-starting policies and
action for their protection.
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eDNA Monitoring..... Iroshucter

Testing the Water
for'Vertebrates!




eDNA kits: Multi species = i

Habitats Trust

Kit Contents
e x1
Ix pair nitrile gloves
Ix large collection bag
Ix 60ml Luer Lock plastic syringe ;
Ix filter : St
Ix small syringe with preservative e S
2x red resealable zip lock bag o " ;g*;ng; " tg &
Ix NatureMetrics addressed jiffy bag %g

"Lx1
M\ &

NatureMetrics
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eDNA kits: Multi species g

eDNA ORNAMENTAL LAKES

NATURE METRICS PLEASE RETURN THESE RESULTS TO:
STEWART CLARKE

Stewart.Clacke@nationaltrust.org uk V4
and 7\ Daghuetar
ANNE CARTER

ACarter@freshwaterhabitats.org.uk

NatureMetrics
DNA-Based Monitonng

Name (optional)

Email address

eDNA Kit ID D19050204

Sample collection date 14/82/2019

Sample collection time 13.00
L i s Cable tie
Water body type Ornamental lake
U 225007k NaME: Half Moon Pond - Its fa
[ fou emai |
€aS€ '€ GRID REFERENCE: SERRIFER52 analysis !

eDNA SAMPLE LOCATION:  ( INLET r OUTELOW or N/A NatureMetrics

Sample pot

VOLUME FILTERED: 1000 ml




' - : 2
eDNA kits: Multi species g

* Use graduated sample pot (50ml)
to collect 20 samples per kit

100.2m

» For each lake use a minimum of ~ fas
two kits (the largest lakes may |
require more)

Half Moon Pond

 Kit 1: Collect samples either side

of outflow every 10m either side T 100.0m
(i.e. 10 each side of outflow) 7
g z !
« Kit 2: pick inflow or opposite side / =
(if no inflow) every 10m either side |— ||~ Inﬂo"L—/

(1.e. 10 each side of inflow)

"|
NatureMetrics



Demonstration ... \ Freshwater
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eDNA kits: How to collect your sample "’"’;;ﬁth;gﬂst

STEP 1: Collect the water samples in the bag provided, using a clean sample pot (50ml) attached to a bamboo cane.
Collect 20 samples per kit (20 x 50ml). Aim to space the samples 10 metres apart (total 200 metres).
Mix the water in the bag together before filtering.

— N
2 Draw up water into 3 Twist the wider eng of the 4 Press down firmly on the S Detach the filter, fill the
' FClean pot/ the large syringe filter onta the nozzle of the plunger to push the water syringa with air, reattach the
h rk»t Try 'mt ro rmlfﬁ the filled syringe through the filter Repeat steps  filter and push air through the
water with your skin 2-3 as many times as possicle  filter to clear residual water
" »~

g Ly 4 7 nl " -
=/ il ; B0
6 Un-cap the small syringe 7 Holding vertically, gently press 8 Keeping vertical, screw the 9 Upturn the syringe, hold 10 Detach the syringe and
filled with preservative and the preservative through the outlet cap firmly onto the onto the outlet cap and screw the inlet cap onto the
scrayy onto the filter filter until @ droplet appears open nozzle of the filter squeeze the plunger filter inlet to seal

at the filter nozzle




Protect yourself - protect the site =

Habitats Trust

\latmsie:  Clean Water for Wildlife ’5@ \EE5%e  Clean Water for Wildlife ’5@

Thi= guidance note provides an outiine of best practics In tammes of health and safety when collacting

your Clean Water Samples. This Includes the use of the PackTest nitrate and phosphate water tssting Taking care of your survey site
kits and considers e riaks you should be sware of when collecting samples from a varlety of
Treahwater habitat types — Incl ponds, lakss, rivers, arsams and diiches. Taking part in the Clean Water for Wildlife

In an emergency please contact the emergency services - 999 survey will help us to find unpolluted sites
Your ibility rich in wildlife and provide us with much
Wwhilat taking part In ha Clean Water for Wildilfe survey you have the mmummmmﬂ needed information on the true extent of
you undertake the sampling consldering you cwn and safely and the health and safety of nutrient pollution in sites which have never
ofhers around you. You shoukd not put yoursaif in a position that could place you, or others, In danger. You been monitored before. But we need to make
aremoernunm]annnmpmamehu'wmmmmmnqnnwnumemmm YO 3rE UNOET No sure we don’t do anything to damage the ¢
obligaton to vislt 3 particular site, even I the sUrvey caganisers have stggestedrtlrwuna\lemymammd y : o R D
safely concams about the survey, you should stop the suverand ralse your concems with Freshwater ponds, lakes, rivers, streams, ditches and r‘sgz:'ﬁ‘-":f-U_}_[‘\"Z‘l'{j:‘}.k
Habiiats Trust peoplepondswaternfires rvaterhabiizts ong. Uk canals we visit.
Risk assessment Inwasive non-native plants and animals, and the spread of wildlife d=eases, are amongst the
Bafors mmmmm’mwmﬂmmmmmgmm bipgest threats to unpolluted freshwater habitats. There are a couple of simple practices that
hazards sssoclated with the aite where you plan te collect your water sample and whether individual all wildlife sunseyors need to follow to ensure we protect, rather than damage, the sites that
clreumstances or any medical condiflons exposs you fo particular hazards. Ganenc areas of risk when we study. Please famiiarise yourself and rigorously apply the two protocols below 5o we can
undartaking the Clean Water for Wiltife survey I given balow. Howewver, you should Iderntify the pobantial all rest exrsy.

Ii5ks EPRCC 10 e St YOU arE WISENG and apply Practical PrECaURoNs t MINIMESE e Ievel of ANy MEks.
You shouid aso pass this health and safety Information on 10 anyone eise who ks helping you undestaks the
Clean Water for Wiklife sunvey. DON'T TRAMSFER ORGANISMS BETWEEN FRESHWATER

HABITATS IN MUD OR WATER

mmm“mw“mnmmwl int In

’mﬁg’m gﬁ“"“" m"mm“:;m““gﬂﬁf\%ﬂﬁﬁw \ana nat STOP the spread of PLANTS and ANIMALS

to collect 3 water sampe where the pond, iver, lake, straam or ditch can ba accessed from a public footpath, ) : ’ :

G e 1 =0y  WETIN O Sc5868 310 I o 3 Coniact M andoan 0 expan it you 3re m the spread "“":;'a".'e f*sm"fgfms hms::dq:eu:cmdﬂrmn

doing and why, s i aways the best option. Do not confinue with the survey f access parmission Is refused. our native plants and animals by competing for resources and spreading disease.
. Counirysidesoss. oo uk. Examples: fragments ses$ spec:es Zaaland Figmyweed, Pamot

In &l cases, piease abide by The Couniryside Code wiw.coun vl plant i o ke N B Parrot's

Parking Feather, Floatin F'emyunftCme?t ater Primrose, Himalayan Balsam and Water Fem

mmmnmmﬂmmmmamwmmmmmmtummm and eggs of individuals of animals like Killer Shrimp and non-native Crayfish.

A nofice In the car window £an be usefl o Skt iocals to your purpese and contact detals (a car windsorean

£lgn £3n be SoWRinatad fTOM our websita). Be aware:

Mobile phones « Look at the information sheet on the People, Ponds and Water website to help

It Iz advizables o camy a mobile phons, a8 they may be ussful In cass of an emergency. Pisase noie recognise species that pose particular risk wye freshwatehabitats org Ui Pondbes.

that mokile pROMaE May Hot WOk [N SOMe remots areas. In c3se Of an amargency ou can uss aither fha

European Emergency Mumber (112) or 9359 (see wwiw.2ena.ong for more Information). 112 can be dialled - quseeﬁaespmatwurmn&yshewhmﬂ'ﬂﬁeaund.phasehbem

evan If he keypad s locked special care, and follow the check, clean, dry protocol (see next page) between

EWEry Site you Sunvey.

Make a note of any invasive species you've seen on your Clean Water for Wikdlife
Contact recording form — wre will pass this information onto the refevant national recording
schemes.

Clean Water for Wildlife is one of three projects within Freskweater Habitats Trusts People, Ponds
and Water Project!, funded by the Heritage Lattery Fund




Protect yourself - protect the site =

Habitats Trust

We advise that you always work in pairs
Find a safe place to access the water to collect your sample

Regard all water as a potential source of disease. There are
several pathogens that can be contracted from water.

* Do not immerse open cuts in water
* Do not ingest pond or river water

* Do not consume food or drink or smoke cigarettes during
survey work

* Wash hands thoroughly after a survey.



Protect yourself - protect the site =

Habitats Trust

Prevent the spread of non-native plants, animals, fungi and
diseases, e.g. Chytrid, Ranavirus , etc.

CHECK - CLEAN - DRY and stop the spread

« CHECK your equipment and clothing for live organisms, plant fragments or seeds,
even the difficult to see spots.

« SCRAPE wet/dry mud off all footwear and equipment with a stiff brush (a
screwdriver may be useful to clean shoe treads).

« CLEAN and wash all clothing, equipment and footwear thoroughly.

« DISINFECT equipment (nets and footwear) in bleach solution, 1 part bleach (from
a supermarket bottle containing 5% bleach — check the bottle label) to 16 parts
water (e.g. for 5 litres of solution; add 300 ml of bleach to just under 5 litres of
water).

« DRY all clothing and equipment, as some species can survive for days in damp
environments. UV from sunlight can help to kill organisms, leave equipment to air
dry completely in a sunny location before using at the next site.
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Lake Naturalness Assessment

The main part of the
assessment involves
assigning naturalness
class to four elements
of lake functioning
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Physical
Naturalness

Physical naturalness
Naturalness class (circle one) Confidence class (circle one)

1 2 3 4 5 High Medium Low

Sub-categories assessed (tick all that apply)

l:’ Shoreline condition
l:’ Riparian land

I:’ Lake morphology

Physical naturalness

Shoreline mocifications may consist of a variety of structures made from a range of materials. They
may directty abut the water 8 in 1 8~d o be zet back upon the shore, ony restraining the water
when leve’z rize a3 in 1¢ and 1. All types reztrict interactions betwesn the ke and the riparian zone.

L]

T
QF“#

- /N Macginal fringes are typicaly dominated by reecs in the lowlandz, but can consist of any emergent
species. Reed becs can be obzerved in both summer (2a) and winter (25). They may occur arounc
e | the entirety of the lske [2c} or be limitec to certain areas, often by tree shading, wave action and
modified shorelines. 2d shows 3 lske with 2 limited marginal fringe due to heavy shading.

Class Physical naturalness
Sub-categories
Shoreline condition Riparian land up to 10 Lake morphology if artificial
m from high water
miark

1 Mo evidence of human physical Riparian land is all The edges shelve gently allowing

natural | modifications of the shoreline. A semi-natural. colonization by plants
marginal fringing wetland is likely,
particularly in lowland lakes.

2 Physical modifications of limited Riparian land is Colonisation by plants should be
spatial extent - no more than 5% of | predominantly semi- possible at least 10m from the
shoreling). A marginal fringing natural [20%). edge
wetland is likely, particularly in
lowland lakes

3 Physical modifications and non- Riparian land s2mi- Colonisation by plants should be
natural riparian land use of natural for at least 2/3 | possible at least 2m from the
moderate spatial extent — no more | of its extent edge.
than 13 of the shoreline. Marginal
fringing wetlands are restricted in
perimeter extent and depth.

4 Physical modifications extensive up | Riparian land semi- The edges may be steep resulting
to 23 of the shoreline natural for at least 1/3 | in Ittle habitat that can be

of its extent colonized by plants. Only a very
narrow strip of emergent,
floating or submerged plants may
exist.

S least | Modification of the shoreline is Riparian land semi- If thie site is artificial the edges

natural | widespread with more than 23 of | natural fior less than may be steep resulting in little or

the shoreline reinforced. Marginal
fringing wetlands are absent.

1/3 of its extent

no habitat that can be colonised
by plants. Only a very narmow

strip of emergent, floating or

subrmerged plants may exist.




Physical

Naturalness

Class

Physical naturalness

Sub-categories

Shoreline condition

Riparian land up to 10
m from high water
mark

Lake morphalogy if artificial

Physical naturalness

Naturalness class (circle one)

O,

Sub-categories assessed (tick all that apply)

Shoreline condition

Izl Riparian land

Confidence class (circle one)

Medium Low

Lake morphology

1

natural

Mo evidence of human physical
modifications of the shoreline. A
marginal fringing wetland is likely,
particularly in lowland lakes.

Riparian land is all

semi-natural.

The edges shelve gently allowing
colonisation by plants

Physical modifications of limited
spatial extent - no mere than 5% of
shoreline). A marginal fringing
wetland is likely, particularly in

lowland lakes

Riparian land is
predominanthy semi-
natural (90%).

Colonisation by plants should be
possible at least 10m from the
edge

Studley Royal: Half Moon Pond

Physical medifications and non-
natural riparian land use of
moderate spatial extent — no more
than 1/3 of the shoreline. Marginal
fringing wetlands are restricted in
perimeter extent and depth.

Riparian land semi-
natural for at least 23
of its extent

Colonisation by plants should be
possible at least 3m from the
edge.

Physical modifications extensive up

1o 2,/3 of the shoreline

Riparian land semi-
natural for at least 1/3
of its extent

The edges may be steep resulting
in little habitat that can be
colonised by plants. Only a very
narrow strip of emergent,
floating or submerged plants may
exist.

L least

natural

iodification of the shoreline is
widespread with more than 23 of
he shoreling reinforced. Marginal

inging wetlands are absent.

iparian land semi-
natural for less than
1/3 of its extent

the site is artificial the edges
ay be steep resulting in little or
o habitat that can be colonised

by plants. Only a very narmow

Etrip of emergent, floating or

bmerged plants may exist.




Hydrological
Naturalness

Hydrological maturalness

Hydrological naturalness
Naturalness class (circle one) Confidence class (circle one)
1 2 3 4 5 High Meadium Low

Sub-categories assessed (tick all that apply)

I:’ Structures

I:’ Water level fluctuations

I:’ Inflows and outflows

Hydrological naturalness
Mater level fluchiuations
Evicence of water ievel fluctustions can often be seen when the water level retreats ieaving an
obvious shoreline. The expozed shoreline may consist of sand, stones, peat or silt and it may be bere
(4a) or vegetated (1b). Give-away clues are the presence of aquatic piants in a strandine adove the
current water level or aquatic plants strugzing to grow once the water level has dropped (1c).
Whether these fluctustions are natural or artificial can be informed by local knowledge and
obzervations of how the species cope. Aquatic plants being left stranded above the water ine asin
icincicate a rapid, unususl drawdown event, which iz usually srtificial.

Zpcralapal anairal
The presence of water level control structures illustrate that the hycrological regime iz not natural.
Az well 23 atering iake hydrology they can be impazzable to fizh species, athough this will vary
depending on the nature and se of the structure. The weir in 2b is sufficiently small to alow at
jeast 3 number of indivicuals of some species to pass. 2d shows 8 weir with a fish pazz, the covered

structure to the left of the wieir, which will make the weir passabie to 8 sub-zet of species. 2¢
ilustrates that structures do not have to be large to prevent fizh paczage.

Class
Sub-categories
I Structures I l Water level fluctuations ] [ Inflows and cutflows ]

1 Mo structures Matural seasonal water level fluctuations are | Any inflows and cutflows

natural | affecting water expected. are natural, the
levels or creating surrounding land is not
barriers drained and ditches are

absent.

2 Structures such as Water levels naturally fluctuate or mimic a Mo additional ditches enter
sluices and naturally fluctuating regime in a seasonal the lake, but inflows and
impoundments may | fashion [water levels higher in winter than in | outflows may have some
be present, but ars summer) and only moderate in extent. This modifications
paszable to most may ooour via active management of the
fish species, most of | water levels or naturally behind a structure if
the time.This may water levels can fall below its height in
be due to the SUMMmer.
presence of a fish
pass or becausze the
structure doss not
present an
insurmountable
ohstacle.

3 A structure is Water levels fived and unable to fluctuate Outflows may have been
present which is naturally. modified to reduce lake
impassable to most extent. Alternatively
fish species, most of surrcunding land may have
the time been drained with ditches

forming artificial inflows

4 Large impassable Water levels are heavily depleted by
[all fish species, at abstraction resulting in considerable
all times) structure | drawdown (but by less than 2m depth].
is present

Sleast | Very largs Drawdown of more than 2m depth anmually. Lakes in this category are

natural | impassable likely to be water supply

structures present

resenvoirs or part of hydro-

electric schemes.




Hydrological
Naturalness

Hydrological naturalness

Naturalness class (circle one)

Sub-categories assessed (tick all that apply)

.Ei Structures

Confidence dlass (circle one)

Medium Low

Inflows and outflows

Tent Hill

. Sluice o

Grotto

Ot

Mallf Moon Pond

1 Weir

Robin Hood s Wood

Class Hydrological naturalness
Sub-categories
Structures Water level fluctuations Inflows and outflows

1 Mo structures Matural seasonal water level fluctuations are | Any inflows and cutflows

natural | affecting water expected. are natural, the
levels or creating surrcunding land is not
barriers drained and ditches are

absent.

2 Structures such as Water levels naturally fluctuate or mimic a Neo additional ditches enter
shuices and naturally fluctuating regime in a seasonal the lake, but inflows and
impoundments may | fashion [water levels higher in winter than in | cutflows may have some
be present, but are | summer) and only moderate in extent. This modifications
passable to most may oCour via active management of the
fish species, most of | water levels or naturally behind 2 structure if
the time.This may water levels can fall below its height in
be due to the SUMITET.
presence of a fish
pass or because the
structure does not
present an
insurmountable
ohstacle.

3 . structure is Water levels fixed and unable to fluctuate Gutfiows may have been N\
present which is naturally. modified to reduce lake
impassable to most extent. Alternatively
fish species, most o surrcunding land may have
the time been drained with ditches

\{orming artificial inflows

4 Large impassable Water levels are heavily depleted by
[all fish species, at abstraction resulting in considerable
all times) structure | drawdown (but by less than 2m depth).
is present

5least | Wery large Drawdown of more than 2m depth annually. Lakes in this category are

natural | impassable likely to be water supply

Structures present

resenyoirs or part of hydro-

electric schemes.

Studley Royal Half Moon Pond




Clazs Chemical naturalness

Chemical

I Water clarity I l Algae l I Submerged plant distribution I Water quality or
biclogical sampling

N a l u ral n e s s 1 The lake substrate | Algal growth of any type Submerged plants will grow Water guality test
Matural | or Secchidiscwill | will be negligible wherever the substrate is not kits do not register

be wisible through too coarse to enable plant any positive results.

£ 3m of water. growth Biological sampling

indicates no

Chemical naturalness

Naturalness class (circle one) Confidence class (circle one) 3
1 2 3 4 5 High Medium Low

Form(s) of assessment (tick all that apply)

I:I Water clarity I:I Water chemistry test , els
l:l Algae l:l Biclogical sampling

3
l:l Plant distribution
f
Chemical naturalness e
in catchments containing a lot of peat, water may naturally be peat stained. This is natural and nota te
sign of impacted water quality. Despite being brown the water iz 2till relatively tranzaucent as below. i
4
Siolcgical sampling
be visible through indicates high
< N
= S0cm of water. impacts on water
quality
b e e v o ik Vi et e i i vy g st L Least | Water will be Frequent algal bleoms. Mo submerged plants are ‘Water guality test
toads from the catchment or often because the sediment iz resuspended in the iake, usually either Matural | brown or green. There may be extensive present. kits register very
Dy bost traffic or carp. The water in these lakes ook lke the Delow and the water i opague. ) .
Unable to see the | filamentous algae. high pellutant
.
Lakes with excezs nutrient loads often support aigae, these come in various forms but often make bottom under 25 concentrations.
the iake water green ike the el - - -
N cm of water or Biological sampling
mare. indicates major
pollution issues




Chemical
Naturalness

Chemical naturalness
Naturalness class (circle one)
1 2 @ 4 3
Form(s) of assessment (tick all that apply)
I:I Water clarity
Izl Algae
. Plant distribution

Confidence class (circle one)

@ Medium Low

Studley Royal: Half Moon Pond
N&P tested 11/05/2019

No evidence of nitrate
or phosphate pollution

High levels
of pollution

Phosphate
(ppm)

Nitrate
(ppm)

Some nitrate
or phosphate

Very high levels
of pollution

Clazs Chemical naturalness
Method
Water clarity Algas Submerged plant distribution Water quality or
biclogical sampling
1 The lake substrate J Algal growth of any type Submerged plants will grow ‘Water guality test
MNatural | or Secchidiscwill  Jwill be negligible wherever the substrate is not kits do not register
be visible through too coarse to enable plant any positive results.
£ 3m of water. growth Biological sampling
indicates no
evidence of
pollution
2. The lake substrate | Moticeable algal growth Submerged plants may be fvater guality test
or Secchidisc will may occasionally occur limited to a depth of less than kits register positive
be visible through particularly in high Im. results but at low
% 3m of water. alkalinity lakes, but this concentrations.
will not be persistent or Biological sampling
widespread. Filamentous indicates low levels
and epiphytic algae will of pollution
be rare.
3 The lake substrate | Thers may be moderate me submerged plants will Water quality test
or Secchi disc will extent of filamentous present but these are unlikely kits register
be visible through algae and zlgal blooms to be abundant or grow to moderate levels of
= 1m of water. may occur particularly in  ||great depths unless they are pollution.
Water maybe spring and autumn, but species tolerant of nutrient Biological sampling
clear at certain will not be persistent. enrichment. Alternatively there] | jndicates moderate
times of the year Flants may have a heavy ||May be an abundance of impacts on water
but not others. epiphytic burden. ubmerged plant growth sarly quality.
4 Water will be There may be frequent Submerged plants will be very Water quality test
brown or green. algal blooms or large sparse if present kits register high
The lake substrate | extents of filamentous levels of pollution.
or Secchi disc will algae. Biological sampling
be visible through indicates high
£ 50cm of water. impacts on water
quality
% Least | Water will be Frequent algal blooms. Mo submerged plants are ‘Water guality test
Matural | brown or green. Thers may be extensive present. kits register very

Unable to see the
bottom under 25
cm of water or

more.

filamentous algae.

high pellutant
concentrations.
Biological sampling
indicates major

pollution issues




BiOlogic al Class Biological naturalness

[ Mon-native plant species 1 ( Mon-native animal species ]
N t l 1 Mo evidence of non-native species in the o evidence of non-native species in the lake or
a ura ness \lake or on the riparian land. n the riparian land.
2 Mon-native plants should occupy no more | Non-native animals should rarely be
than 5% of shoreline or lake area. encounterad and not be creating an ocbvious
Biological naturalness impact. For some species such as carp their
Naturalness class (circle one) Confidence class (circle one) il'l"lpﬂl:t may be more Eas“'llr spu-tl:ed than the
@ S s 4 s igh o individuals. When the water is ::o_nstantl'g' a
muddy opagque brown, only floating plants
Sub-categories assessed (tick all that apply) remain and there is no other form of sediment
K’ Non-native plants K’ Non-native animals disturbance such as boat traffic, carp are likely
to be the cause.
3 Mon-native plants occupy up to 25% of the | At least one non-native animal found when
shoreline appropriate search technigue is used.
[ ]
Stu dley Royal ® H alf 4 Mon-native plants occupying up to 60% of | Multiple non-native animals found when
the shoreline searched for.
M O 0 n PO nd 5 MNon-native plants occupying more than Mon-native animals are numerous, individuals
60% of the shoreline or lake area found with little effort.

Biological naturalness refers to the presence of non-native species. You may observe these

on your visit directly or know of their presence due to reports or online databases. In some

instances signs have been erected to inform visitors about the presence of these species and
anglers are an excellent source of information on the fish in a lake.

The plant species are the easiest to spot, but if you know about animal species this
information should be included too.



Plant functional grouPs Plant functional groups (tick all that apply)

& Species of interest

Plant Functional Groups

Here are some examples of the species that bejong to the piant functional groups iisted on the form.
Not every species you may come across is incuded, 5o these pictures only illustrate the type of
plants you may observe.

Rosette forming stiff leaved plants

singly.

¥ washed D on the shore or u

Typical floating-lesved plants are the water lifes although other floating leaved plants may be
— obzerved. The picture of the water Fiez also includes some duckweed which is free fioating [zee
delow).

Free floating-leaved plants

I:I Rosette forming short stiff leaves I:' Submerged fine/dissected leaves
I:I Floating leaves but rooted I:I Emergent broad leaves

I:l Free floating l:l Emergent narrow leaves

I:' Submerged linear leaves I:' Filamentous algae

I:l Submerged broad leaves

Species of interest (tick all that apply)




Habitat fe ature S Habitat features Studley Royal: Half Moon Pond

Shoraline modification Shoraline with fringing marginal emergent vegetation
liack onel liack onel
Hone [natural) x Mo emergent fringe

In aSSQSSing the Physical and & few small structures Decasional clumps of emergent vegetation
hydrological naturalness you <3l he bk madii wiossarmeoenmees
will have considered these 33 56% modified e el o SRt e stanon
habitat features. 8| -coxmodied et ey e

Riparian zone [up to 10m from bank; tick one) Humbser of ditches flowing into the ke

» Shoreline modification et fan s
® RiParian ZOI'le mearty all semi-natural land usa

Ortflow structure [tick one)

. {patches of other use]
e Perimeter trees - 663 semi-naturalland use Absent
* Fringing marginal 33.56% seminatural fand 8 eresen

emergent vegetation
 Number of ditches
* Presence of outflow
structures %

x <33% semi-natural land use

Perimeter trees [tick one)

Mone Semi continuous

Isolated scatterad Continuous

occasional curmnps




