Linda May, Bryan
Spears, lain Gunn & Kate
Waters
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* QOverview of ‘urban’ lakes and their
problems (Linda May)

* Introduction to Linlithgow Loch and its
management (Bryan Spears)

 Introduction to NERC/National Trust
Internship on freshwater assets (Kate
Waters)

Centre for
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MATURAL ENVIROMMENT RESEARCH COUMCIL



« Alake thatis in, or has in its catchment,
a large area of dense population (= 30
people per km?)

« Within easy reach of an urban
population for recreational use

« Has high amenity value for people, but
likely to be adversely affected by people

Centre for
SCIENCE OF THE
Ecology & Hydrology N E RC ENVIRONMENT
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Restoring impacted lakes

 Activities need to focus on addressing the
cause of the problem

« Recovery can be accelerated by using in-
lake approaches, eqQ:

« Sediment removal
« Biomanipulation
« Geo-engineering
« But, sustainable recovery requires the
drivers of bad water quality to addressed

Centre for
Ecology & Hydrology N E ‘
MHATURAL ENVIROMNMENT RESEARCH COUMNCIL



Example: Restoration of Rouken
Glen pond

lain Gunn, Bryan Spears & Linda May




Perceived deterioration in
water quality — possibly due
to P pollution?

Restrictions on public
access - due to
cyanobacterial blooms

Sources of nutrients and
ecological deterioration not
fully understood

Centre for
Ecology & Hydrology

MATURAL ENVIROMMENT RESEARCH COUMCIL
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Set
restoration
targets

Assess the ecology
against targets

|

Quantify nutrient
sources

|

Select management
options

!

Recovery

!

Ecological

Centre for
Ecology & Hydrology

MATURAL ENVIROMMENT RESEARCH COUMCIL

response

Water
quality
monitoring
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Aims

- To. -
» To improve water quality

Total phosphorus Annual average —

. To reduce public health ™ RO site Speific Targer
ri S k Chlorophylla 20 pg/L Q:engzlei\i:‘iecr?é?g;t
« To increasg biodiversity 10 uglL (o sk
(& aesthetic value) of | threshold) o
pond Smi’r‘;’;’:;i”a' - 50 t;:]grél_s r(]r:)ilzlr; risk
Proposed targets based Relatve frequency
on previous research and of less invasive,
pond characteristics (e.g. " nee

mean depth & alkalinity) <25%.

Centre for
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Total phosphorus

Total chlorophylla

Cyanobacterial chlorophylla

Aguatic plants

Centre for
Ecology & Hydrology

42 pg/L

20 pg/L

10 pg/L (low risk threshold)
* 50 pg/L (high risk threshold)
Relative frequency of less

invasive, non-native species,
e.g. Elodea nuttallii, <25%.

Based on 2013 data

NERC

SCIENCE OF THE
ENVIRONMENT



Management recommendations

1. Flush pond with water of low nutrient (P & N)
content

2. Establish reed beds & other marginal vegetation to
trap nutrients (and improve aesthetics &
biodiversity value of pond)

3. Control Elodea (with removal of cut plants from
pond)

4. Reduce in-lake P levels

5. Continue water guality monitoring to assess
ecological response of pond

Centre for
Ecology & Hydrology N E ‘
MHATURAL ENVIROMNMENT RESEARCH COUMNCIL



'N\Auldhouse Burn survey, 28/8/14|
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Water level \
Existing exposed

Retaining wall —> shoreline

Area backfilled with lake
sediment or soil from
elsewhere
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Action 4: Reduce in-lake P levels

E:t:}torzfvfgcrl"ydmhgv NERC
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Scotland

Scotland Poatics

@ 1 December 2016 Glasguw 8 West Scutiand

Scotiand Business

f

A Scottish park has been recognised with a top UK award.

Ednburgh, Fife & East

Glasgow & Viest
————e

Rouken Glen Park in East Renfrewshire, which was onginally gifted to the people
of Glasgow in 1906, was named the UK's Best Park of 2016

Ihe shortlist for the Fields in Trust award included Castie Gardens in County
Antem, Pontypool Park in Torfaen, and Preston Park Rockery in East Sussex

Rouken Glen Park recognised with top UK

¥y © & <«shae

Highiands & Iziands

Maore -

Top Stories

Corbyn vows to “overturn rigged
system'

The: Labous leader says the gencra
election is about “the establishment versus
the peopie”

© 52 mnules 390
Election campaigning latest
© 16 Apnil 2017

Nightclub acid attack woman left
blinded

@ *hours ag0

Features

The 13 MPs who opposed snap
election

NERC

SCIENCE OF THE

ENVIRONMENT




Set
restoration
targets

Assess the ecology
against targets

|

Quantify nutrient
sources

|

Select management
options

!

Recovery

!

Ecological

Centre for
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MATURAL ENVIROMMENT RESEARCH COUMCIL

response

A
Does
citizen
science
Water

quality ~ meet
monitoring  this

need?
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Linlithgow Loch

Bryan Spears....on behalf of many others
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Introduction to Linlithgow Loch and
Management Groups

SEPAPY

P . .
Centre for West Lothian HISTORIC ARAINNEACHD : :
(Ci%50) Ecology & Hydrology Council ENVIRONMENT | EACHDRAIDHEIL g =y bl
MATURAL ENVIRONHENT RESEARCH COUNEIL SCOTLAND ALBA

Buidheann Dior
chd na h-Alb:




Importance of Linlithgow Loch: work, live, play, learn

. Edinburgh Castle - 1,647,351
2. stirling Castle - 447,512
3. Urguhart Castle
. Skara Brae - 9
. Doune Castle - 54,972
6. Linlithgow Palace - 68,958
7. lona Abbey - 63,502
8. 5t Andrews Castle - 72,283
. Fort George - 58,098

bbey - 49,566

w Linlithgow Loch is the largest natural freshwater loch in the Lothian area. It
~ is designated as a SSSI for a good representation of eutrophic agquatic
and emergent plant communities (SNH, 2008).



Importance of Linlithgow Loch: lake restoration platform

Evéning @ News
Council

West Lothian
F.

No council money to tackle Linlithgow Loch
algae

You are here: Home / Environment / Water / Linlithgow Loch

Linlithgow Loch Contacts

Linlithgow Loch is one of the jewels in West Lothian's crown. Owned by
Historic Scotland it provides opportunities for walking. fishing. and warer

/ Environment
sports. It supports a wide variety of wildlife.

€ Water
Linlithgow Loch Summit

h, a Loch

It took place at
ndently Tel: 01506 230000

, Cyanabacteria (Blue-Green)

To bring together the various parties involved in Linlithy
¢ Historic Ervironment Scotlan
n zath November 2015 and was Inc

Algae

Summit was organise
» Water Supply the Burgh Halls, Linl

Fae: 01506 282488

Linlithgow GAZETTE
® Transport Crime Education Business Pollitics Enviro:

? Linlithgow Loch chaired.

Health warning: Avoid
Linlithgow Loch



Linlithgow Loch CMG

Objectives of Catchment Management Group
are to provide:

1. effective management advice in accordance
with the responsibilities of the key
stakeholders of Linlithgow Loch,

2. clean and safe water which is necessary to
support tourism, recreation, education and
local businesses, and,

e '- 3. high quality freshwater habitat which is
: l'-mhthgowl-«h Catchment - required to sustain the loch’s protected
s Management Plan . .. .

species and overall biodiversity.

- A plan for the i lmprovunmt cf wa tar quahfy and. blodlvcrsny

http://www.westlothian.gov.uk/article/5860/Linlithgow-Loch



http://www.westlothian.gov.uk/article/5860/Linlithgow-Loch

LINLITHGOW LOCH GOVERNANCE STRUCTURE

LEAD: Strategy, Direction, HES (Chair) David Mitchell Director of Conservation
Resources & Ciymms STRATEGIC HES Joann Russell Head of Estates
— MANAGEMENT GROUP HES Martin Gray ~ Ranger Manager
SNH Katherine Keys Operations Manager
SEPA lan Buchanan Head of Regulatory Services
SEPA Andy Hemmingway Water specialist
sSwW Mark Williams_ Head of Eny Science & Regulation
5G Joyce Carr  Environmental Quality Division
EH Dr Bryan Spears, Dr Lir::'i%wrl
LC Tim Jack Head of Operation Services
MANAGE: Action Plans, LOCH CATCHMENT LINLITHGOW HERITAGE TRUkST Martyn Wade o
I i COMMUNITY Martin Crook Community Council Chair
Liaison & Co-ordination MANAGEMENT GROUP
WLC (Chair) Graeme HedgerFlood Risk Management
3 meetings / year WLC (Secretary)Chris Alcorn  Planning Officer
HES Martin Gray Ranger Manager
Peter Ranson  District Architect
SNH Malcolm Fraser Area Officer
SEPA lan Buchanan Head of Regulatory Services
i . SW June Guthrie  Ops Manager
DELIVER: Action, projects, WORKING SUB GROUPS CEH Dr Bryan Spears, Dr Linda w
resource allocation X4 SAC Mary-lane Ctewart Agri Consultant
FAFA Andy McAlpine President
Linlithgow Angling Club Harry Miller
FUNDING WATER LEARNING & ECONOMIC
QUALITY ENGAGEMENT IMPACT
WLC WLC  Graeme Hedger WLC  Graeme Hedger WLC thc
COMMUNITY HES M Gray P Ranson HES Martin Gray LHG  Martyn Wade
HES E Hyslop HES  Alan Bannon HES  Russell Whyte
+Others as projects dev I CEH B Spears L Ma LHG  Martyn Wade Jane Rahil
SEPA  |Buchannan A LAG Harry Miller CEH Dr ] Dick & Dr

Hemmingway +0thers as projects dev

LMay

HES Mov 2016




improvement

Action Plan
over 10- 15
years

implementation
of water quality

o)) “ Agree programme for delivery !
2
m @ Source funding for water quality improvement action pian

3@

Issue
Action Plan

for water quality
improvement

Agree recommendations for water quality improvement
Review and consider Report findings
Issue Source Apportionment Survey findings Report

o
@
o
@ Source apportionment analytics and results
@
@

Knowledge base development for data collected

5
o .m

g 3
£ @ Memorandum of Understanding 33 HES, CEH & SEPA
§ @ Staff training & inoculations

5 @Instal digital flow monitors
O
8 @ Stafftraining for HES, CEH and SEPA water samping

m ® Source apportionment survey methodology agreed and
funding secured

2018
Apr Aug oAprJunB July Aug

]
Source

Implement
apportionment

2017

Working sub group meetings
70 Strategic Management Group bi-annual mtgs

® Four Werking groups formed: water quality, leaming
& eng, funding and economic impact

O @ Strategic Management Group formed
—
o\

0~ O

AP}
5 ° @ Loch Gatchment Management Plan published
N @ Loch Catchment Group formed

Linlithgow
Loch
Summit

ARNNNEACHD
EMCHIMAIDHEL
ALRL

v |
EVIROIMMENT
TOOTLAMD

Linlithgow Loch water quality improvement timeline



Progress with addressing causes of poor
water quality in Linlithgow Loch
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Linlithgow Loch — health check

Assessment of symptoms




8 % ey XL s
“Humans are affected with a range of symptoms including skin
irritation, stomach cramps, vomiting, nausea, diarrhoea, fever, sore
throat, headache, muscle and joint pain, blisters of the mouth and
liver damage. Animals, birds, and fish can also be poisoned by high
2 levels of toxin-producing cyanobacteria.” World Health
Organisation, 2001







Linlithgow Loch
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Symptom — Toxic cyanobacter

SEPAW
Scot

sh Environment

Protection Agency

Ecology & Hydrology
MHATURAL ENVIROMNMENT RESEARCH COUMNCIL

Centre for



Symptom — Toxic cyanobacteria in Linlithgow Loch
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Diagnosis — N and P are main causes

Algae
Chlorophyll a May-October (ug I'')
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Algae require a supply of

nitrogen and phosphorus
to grow well
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Treatment — reduce pollution entering lakes

Loch is contaminated b
raw sewage — again

RAW sewage contaminated Linlithgow Loch last week, for the third time
in nearly two months.
Human waste, plus other materials, seeped into the loch — habitat of many types of

bird, fish and plant life — following heavy bouts of rain.

This week it emerged a blocked drain
was (o blame, and pledges have been made
that a close eye will be kept on the situa-
non

The alarm was raised by the Forth
Federation of Anglers, which has a club
hut on the edge of the loch.

Member Joe Lidster said: **Our jetty
formed a natural barrier. You should have
scen the things that were floating about in
the water — it was raw sewage, basically.
The smell was terrible.””

He said debris had included waste, sani-
tary towels and toilet paper

Added Joe: **This was the third time in
the last five or six weeks that this had hap-
pened. It alwa emed to follow a show-
er of heavy rain."”

Joe, who complained to West Lothian
Council’s environmental hcalth depart-
ment. said that attempts had been made to
clear up the mess, but last Thursday waste
items were still clearly evident on the sur-
face of the water,

JIMMY McGINLEY

vr last issue a re-

SNP councillor Yimmy McGinley (St
Ninian's) said this week: **Our environ-
mental health officers got in touch with
East of Scotland Water.

*‘They sent out two men with fine mesh
nets to remove any solid debris from the
water.”’

Councillor McGinley added: **They've
traced the problem to a choked drain in the
Vennel area. which was blocked with a
build-up of grease

**A build-up of sludge like this can lead
to a sewage overflow, especially when
there's heavy rain, and that’s what scems
to have happencd here

**That drain has now been cleared, and
East of Scotland Water say they will keep
an eye on the situation.”

He added: **Whilc this had occurred
three times in the last five or six weeks,
lh:mkfully it’s not semething that general-

y happens on a regular basis, although 1
do recall a similar 1nc|dcn( at Preston
Road some time ago

YUK FUNG %
CHINESE RESTAURANT and TAKE AWAY
SUNDAYS-THURSDAYS 4.30-11 30pm.

i onu.n Baxla Dﬂm‘ck Dean of Guild :!'!'cn\ Lll

dg“; Jbllf[a(i)lf I)J-U:- daLer Dvmfek l::m:cxli rs seri Oﬂ;ogﬂfl‘ﬂt?:ﬂ%rd

~“u . as waite, (7, Dam- J Hebeon, enguiries; 'w thay ve awbo
“.e‘] ;t)éom: lt;:.' ! .%u!o aid, N. 8. Main, and J ! made it ap s that the ‘:3
he 15 Sk ohn ; }. he Clerk ¢Mp MOT",\IM{‘! A ’ rom the tof ngooﬁ'Fn.
dled the meeting Sandtar v“w“r slsidai ) N IN
led IswwLe i, ; danitary Inspector. | SOURCES.IN COUNTY OUTSIDE Bc,acn
espw .ollg(‘..oic THE WATE SPPLY

S R ‘ THE.WATER SUPPLY

\ ard,"op and Mr

S o -

8 imls Burn, which discharges
Loch, conveys the sewage fx-mrf8 nt%m




Treatment — reduce legacy pollution in lakes

It could cost between £0.5 to £2.5 million to
~ treat the legacy phosphorus pollution
- contained within Linlithgow Loch’s bed

sediments using geo-engineering materials -




Water quality working group - MOU

QUR SCIENCE DATA NEWS & MEDIA

SERVICES STAFF

GET INVOLVED

el

CEH scientists to work on water quality challenges aft Linlithgow Loch .

SE PAWY

Scottish Environment
Protection Agency

Buidheann Dion
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Council
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with tackling the

Centre for Ecology & Hydrology (CEH) are part of a new group charged
och in Scotland
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Recent Publications

Metal speciation from stream to
open ocean: modelling v.
measurement

Long-term nitrogen and
phosphorus enrichment alters

getation species positi
and reduces carbon storage in
upland soil

The relative risk and its
distribution of endocrine
disrupting chemicals,
pharmaceuticals and personal
care products to freshwater
organisms in the Bohal Rim,
China

Events

European Climate
Change Adaptation
Conference, 5-9 June
2017

The theme of ECCA 2017 is ‘Our
Climate Ready Future'. Our vision



Water quality working group — nutrient loading assessment
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Catchment walks completed

Plan for gauging inflows completed and in progress
Plan for collection of samples prepared

Training of staff conducted

Modelling estimates of nutrient load in progress
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Assessing factors that may confound
manhagement measures in the long-term
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Potentially complicating factors (temperature and salt)

Linlithgow Loch is getting
warmer, a condition known
to increase algal yield in
other lakes

Summer average water temperature (°C)

Linlithgow Loch is getting
saltier, a condition known

to increase cyanobacteria
dominance in other lakes

Winter average chloride (mg L'l)




Potentially complicating factors — fish stocking

Balanced foodweb Degraded foodweb

@g fish eating *

; fish
=

Nutrients



Secondary symptom — suppressed aquatic plant diversity

m—
W: *
\ \ R e

- s Ny - = - 3 = \ . ! . [ 2
~ Linlithgow Loch is the largest natural freshwater loch in the Lothian area. It
is designated as a SSSI for a good representation of eutrophic aquatic

and emergent plant communities (SNH, 2008).
B - /' ;



Complicating factor — non-native invasive species

In the late 1970s, native

pondweeds began to decrease VAR "
in Linlithgow Loch and the first o i R -
non-native species of pondweed ' e Ty,
(Canadian pondweed) took hold N NN
in 1980, with Nuttall’s A AN AR -
pondweed being recorded for X I -
the first time in 2004. i e
e e e e e i
B T



Don’t forget about us........
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Gandalf strikes again....

WailOnline

Spacious family rooms
where kids stay free

Doesn’t he know it's swan way? Dozy

bird brings motorway traffic to a
si’nnrlc.hll far R0 mini |fnt: nﬂ'nr ﬂett|ng

In a bit of a jam: The confused swan waddled down the middle of the M9 motorway during the
morning rush hour today after losing its way in thick fog

Bizarre scene: Cars were left queuing up behind the swan, which wandered around the
Safe and sound: The officer said the woman who reponed the swan on the motorway cried carriageway for around 30 minutes before it was eventually rescued
with relief upon learning it had been rescued






NERC Innovation Internship with The National Trust

Aims to:

Get a better understanding where National Trust owned waterbodies are
Review and update existing National Trust management guidance
Raise awareness and promote better lake/pond management

Centre for %
Ecology & Hydrology

N E R SCIENCE OF THE
THE ENVIRONMENT
HATURAL ENVIRONMENT RESEARCH COUMCIL NATIONAL TRUST
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* 336 waterbodies in National Trust ownership in England and Wales
* 89 waterbodies next to or near National Trust owned land in England and Wales
* Nearly 2000 ha of freshwater in Trust ownership in England and Wales

Centre for Tir
Ecology & Hydrology NERKC
MHATURAL ENVIROMNMENT RESEARCH COUMNCIL



National Trust project

* Few waterbodies under The National Trust’s
ownership are classed as ‘urban’

* Large numbers are ornamental ponds and
parkland lakes, but they still suffer from
many of the issues that can blight urban
lakes and ponds

* There is a need to balance ecology and
amenity
* Next steps

* Gather National Trust economic data and
link it to existing WQ and ecological data

* Provide lake management decision support
tools to aid better management

%

Centre for
Ecology & Hydrology NATIONAL TRUST N E RC Eﬂi’f‘p%ﬁrigﬁ'%

MATURAL ENVIROMMENT RESEARCH COUMCIL




Thank you

Any questions?




