oy Hull

i,
UNIVERSITY OF

1

Bottlenecks, Showstoppers
and Train-wrecks’ — How Can
We Manage Estuaries?

“To develop a holistic management planning framework for
estuaries & coasts using a multi-manager sectoral framework. But:
not to re-invent the wheel or alienate legitimate sectoral planning
bodies. Instead, to build on existing expertise and linkages and
have an inclusive system involving stakeholder expertise and
understanding.”

Professor Mike Elliott
Institute of Estuarine and Coas?~ ,, University of
Hull, Hull HU6 7RX, UK W

G Do
university oF HUll

Institute of Estuarine and Coastal Studies



Challenges for science & management: unrvsrerry or Hull

‘There is only one big idea in
estuarine environmental
management - to protect and
enhance ecological functioning and
ecosystem services while at the
same time delivering societal
benefits’

« Recovery/coping with historical legacy

 Endangered coastal and marine
ecosystem functions

« Legal & adminstrative framework

« Economic prosperity and delivery of
societal benefits

» Coping with climate change & moving
baselines
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‘Bottlenecks, Showstoppers & Trainwrecks'’: uwversirvor Hull

‘Bottleneck’: anything obstructing an even flow of production; where
the performance or capacity of an entire system is limited by a single or
limited number of components or resources; a point of congestion in a
system that occurs when workloads arrive at a given point more quickly
than can be handled; creates a longer overall cycle time; easily
overcome with good forward planning or eventually eases.

‘Showstopper’: (originally, a performance that gets a positive audience
reaction big enough to pause the production); a hardware or software
bug of extreme severity which requires an immediate fix; action,
condition, event or problem that is serious enough to halt an activity,
programme or process until it is resolved; something that draws
attention away from others or brings a course of action to a halt;
resolved eventually.

‘Train-wreck’: a disaster - not the "act of God" type of disaster, but just
a horrible mess, nothing is going anywhere, requires a major response if
at all!




© Original Artist

Reproduction rightg obtainable from [
www. CartoonStock.com

™ “A word to the wise, Harry. At this morning’s
meeting you were referred to as ‘the bottleneck’””

SHOWSTOPPER

—

Application 4
Moduie \Module/ Moduie
Al OB

24

' ' s
: A | (Lt .
— | | Noadgni 11
Optimizing features in module “A” or “C” will not produce a change L. QA A '
et ; _ \ - P .

in the performance of the application until the performance
problems in module “B” are addressed.

2
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Pressures, Valuing, Valuation and Management  unwsrerrsor Hull

« Paradigm 7: Estuaries have more human-induced pressures
than other systems and these include both exogenic
unmanaged pressures and endogenic managed pressures.
Consequently their management has to not only
accommodate the causes and consequences of pressures
within the system but, more than other ecosystems, they
need to respond to the consequences of external natural
and anthropogenic influences.

Contents lists available at ScienceDirect

Estuarine, Coastal and Shelf Science

FI SEVIER journal homepage: www.elsevier.com/locate/ecss

Challenging paradigms in estuarine ecology and management

M. Elliott**, AK. Whitfield®
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DPSIR modelling framework UNIVERSITY OF

(Also * DPSWR, DPSEEAC)

*

Pressures (P):
The causes ofthe
problem(s)

Natural Change
- Climate Change
- Natural variability

Drivers
Pressures
State change
Welfare
Response;

Drivers (D):
The human activities
responsible

Response (R):
The 'human' response

System

Drivers
Pressures
State change
Exposure
Effects

Impact (I):

State Change (S):

The change in background

status

The changesto the
system

Action
Context

Boundary Environment | |

Contents lists available at ScienceDirect

Marine Pollution Bulletin

ELSEVIER journal homepage: www.elsevier.com/locate/marpolbul

Editorial

Marine science and management means tackling exogenic unmanaged pressures
and endogenic managed pressures - A numbered guide
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Hull

Environment

Natural _
Change

ExUP

System

EnMP

Boundary

Natural
Change
1

ExUP

b

Aim of

A Plan

“{‘Management. |

A
I

_ Natural
Change

ExUP

Natural

Natural

Change

Change




VECTORS of Change — From Drivers through Impacts to Policy Responses - Examples

Driver

Pressure

State Change Impact

Response

Increasing
urbanisation,
agriculture and
industrialisation

Changes in
temperature regimes
and weather patterns
(storminess)

Climate change and related impacts (natural and anthropogenic;
effects on structure and functioning and on Ecosystem Services)

Local adaptation,
compensation; policy,
economic & legal
mechanisms

Increased CO, and
decreased pH

Ocean acidification Reduced ecosystem services,

ability for waste removal

Global agreements

Diffuse and point
source land-based
pollution

Environmental and food
quality reduction, reduced ES

Polluted components; HAB
formation

Diffuse and point-
source discharge
controls

Space removal

Loss of carrying capacity Loss (& gain) of ecosystem

services

Planning controls,
MSP

Demand for food

Capture fisheries

Changes to local populations,
spawning sustainability, by-catch
and habitat damage

Stock viability, ecosystem
services reduction

Aquaculture

Changes to local ecology Ecosystem services (+ and -)

Economic and legal
instruments

Maritime transport

AIS introduction,

Community change, habitat Pest introduction, invasive and

Introduction of new

(demand for infrastructure alteration nuisance species; effects on [ballast water

movement of demands, pollution, ecosystem services technologies and

goods, etc) dredging practices

Energy demands |Infrastructure Habitat loss and gain, energy/ |Effects on ecosystem services |Marine spatial
demands hydrodynamic change (+and -) planning, economic

and legislative
constraints

Tourism & Loss of natural habitats, Planning controls,
recreation reduction in resilience coastal spatial
demands planning

Total societal Interactions between | Cumulative effects on natural Effects on ecosystem services |Changes in policy
demands multiple users & structure and functioning

sectors
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Hazard & Risk Typology: UNIVERSITY OF

Hazard leading to Risk (depending on assets)

A) Surface hydrological hazards

B) Surface physiographic removal by natural processes - chronic/long-term
C) Surface physiographic removal by human actions - chronic/long-term

D) Surface physiographic removal - acute/short-term

E) Climatological hazards - acute/short term

F) Climatological hazards - chronic/long term

G) Tectonic hazards - acute/short term

H) Tectonic hazards - chronic/ long term

) Anthropogenic microbial biohazards (Elliott, Cutts and Trono, submitted.;

expanded from: Elliott, M, A Trono &

J) Anthropogenic macrobial biohazards ND Cutts (2010) Chapter 17 Coastal

K) Anthropogenic introduced technological hazards Hazards and Risk. In: DR Green (Ed.)
Coastal Zone Management. Thomas
L) Anthropogenic extractive technological hazards Telford Publ. London, p396-432.)

M) Anthropogenic acute chemical hazards

N) Anthropogenic chronic chemical hazards
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The overarching (accepted) sustainable "™eemer

development framework

The ‘three-legged stool’,
the ‘three pillars of
sustainability’

But (and there is always a
‘but™):

(a)Are there only 3 ‘legs’?
(b)Are all ‘legs’ equal?
(c)Do the ‘legs’ differ in
length according to the
current economical
climate?

(d)Does the system fall
over if a ‘leg’ is missing?
(e)Do you need a 10-
legged stool?

Society

Economy




The sxvitmmdtsets
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UNIVERSITY OF

To be successful, management

measures or responses to

changes resulting from human

activities should be:

Ecologically sustainable
Technologically feasible
Economically viable
Socially desirable/tolerable
Legally permissible
Administratively achievable
Politically expedient

Ethically defensible (morally
correct)

Culturally inclusive
Effectively communicable

ELSEVIER

Available online at www.sciencedirect.com

.o......@.....-.

Marise Pollgson Bullens 49 2004) 671674

Editonal

Marine habitats: loss and gain, mitigation and compensation

Michael Elliott **, Daryl Burdon ®, Krystal L. Hemingway *, Sabine E. Apitz "

Contents lists available at ScienceDirect

Marine Pollution Bulletin

=

Marine science and management means tackling exogenic unmanaged pressures
and endogenic managed pressures — A numbered guide

journal homepage: www.elsevier.com/locate/marpolbul

Editorial

(from Elliott, Cutts and Trono, submitted; Elliott
& Barnard, in prep.)




“The ten tenets’: levels of applicability within the SD untvanerry or Hull

framework (‘estuarine economic futures’):

Sustainability principle

Tenets’ ) :
. . Environment Society Economy
applicability
YiPolitically expedient
¥)Socially desirable/
tolerable
Overarching ¥W]Ethically defensible
(activity) level (morally correct)

¥ Culturally inclusive
YW Effectively
communicable

Overarching level
(but need
information on

YWilegally permissible
YjAdministratively

) achievable
likely measures)

WjEcologicall WjEconomicall
Specific measures — 'g v ¥jTechnologically feasible i’
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15t Tenet: Environmentally/ecologically ~  usmersivor Hull
sustainable B/ i/
* maintain the natural system, ecological WNER
carrying capacity; protect ecosystem ‘

services for ecosystem benefit,
maintenance of ecosystem health;

« functioning, structure, problems of
focussing on structure;

* look after the physics and chemistry and
ecology will follow; ecological/habitat
compensation; ecological significance of
change (cf. statistical);

* e.g. for eutrophication - not creating the
‘'symptoms of ecosystem pathology’.
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Surveillance monitoring
Condition monitoring
Operational monitoring
Compliance monitoring
Check monitoring
Self-monitoring
Toxicity testing
Investigative monitoring
Diagnostic monitoring

Feedback monitoring

Third Edition’
The Estuarine Ecosystem
ecology, threats and management

Ecology' 61‘

(Elliott, Mar Poll Bull, 2011; See also Elliott & , :
Marine Sediments

de Jonge (1996) The need for monitoring the S e A
monitors and their monitoring. Mar. Poll. Bull. Coin g | N av.
32(3): 428-9) f R & %




2"d Tenet: Economically viable untvesorry or Hull

 funding to do recovery/prevention/restoration;
economic compensation and mitigation costs of
schemes, maintenance of wealth creation;

 societal benefits, employment prospects (or at least
not averse), economic carrying capacity; monitoring
costs;

* e.g. for eutrophication - cost of removing nutrients (in
3ry treatment) or of not applying them (in lost
agricultural production) is acceptable.

&
ELSEVIER

An initial economic evaluation of water quality improvements
in the Randers Fjord, Denmark

Jonathan P. Atkins ®, Daryl Burdon ™*




Delivery and Protection of Ecosystem Services &  unveserrsor Hull

Societal Benefits

° Paradigm 8: EStuaI’ieS Fundamental Services Final Services Societal Benefits
provide a wider variety of | Taiicctenc | | e ot pecssses unerchy [ Tne bt o e scosste o
. the characteristics mentioned the fundamental niches then
ecosystem services and an |zen e = Dol s nody Pobloe.
increased delivery of Substratum) which aro hon R 0 e Sompatiion) =)
:):lonlsqd by orgzr;;s’;ngi (i.e. ﬁ)nc?d :fr;att |:hese may thentﬁlso .
societal benefits than rlationships) the beogy envronment.
relationships)
many other ecosystems.
H e n Ce e Stu a rie S a re O ne O f -Gas & climate regulation -Bioremediation of waste -Food provision
. -Hydrology -Biologically mediated -Raw materials
the mOSt Valuabl e aquatl C -Nutrients habitat -Transport & navigation
ec OsyS tems servin g -Oyxgen 2::::::;?2::9 -Energy (wave, wind, tidal)
h u m a n n e e d S b ut fo r t h i S -T:n;per?tu: pspaclef ~ -Rseus;gle;/ntial/industrial water
. -pH & salin -Population control ) )
to occur t h e y re q uire Depth oredation -Disturbance prevention
. . . -Cultural heritage & identity
functional links with the -Exponno Microtial loops comnitve vaives
. & ox . -Density -Primary production ) 4
adjoining terrestrlal,. oy o e
freshwater and marine Ugnt “Blomodication of sediments o O,Z,,mﬁve
S y S te m S -Wind, wave & tides -[:Lerlé\;ir); :-:;d settlement of




Total economic value of water quality

‘?‘gs!etxHull

UNIVERSITY OF

Improvements

Use Values

Non-Use Values

Direct Use Values

Existence Values

Indirect Use Values  Option Values

Recreation Recreation

Commercial fishing Landscape

Agriculture/Industry Biodiversity value

Drinking purposes Aesthetic value
Biodiversity value Tourism/Ecotourism
Landscape Research/Education

Research/Education Human health
Tourism/Ecotourism

Human health

Future uses as per Estuary and coastal
direct and indirect use  zone as an object
values of intrinsic value, as

a qift to others, and
as a responsibility
(stewardship)

Available online at www.sciencedirect.com

ScienceDirect

ELSEVIER Marine Pollution Bulletin 55 (2007) 591-602

An application of contingent valuation and decision tree analysis
to water quality improvements

>+ James H. Allen ®

Avanble onfine &t www.scenamdmct.oom

SciVerse ScienceDirect

journal hamepage: www. slsevier.comflocate/watres

What are the costs and benefits of biodiversity recovery
in a highly polluted estuary?

M. Pascual ™", A. Borja®", J. Franco ®, D. Burdon®, J.P. Atkins®, M. Elliott "

f Hull, Hull HUS 7RX, UK
of Hull, Hull HU6 7RX, UK
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i1 Natural environmental system
& Total Ecological Value

........ Natural and Social Science - Integrating Concepts:  Usiversiryor HUL
e e e e e e e e e e e et e e ettt _: N
: Physico-chemical | Physico-chemical - Ecological ’ Ecological :
: structure / stock | processes / - structure / stocks | processes / |
i functioning g functioning :
| :
: : Physico-chemical capital Ecological capital :
- v —_ _ :
|
I |
I |
I |
i |
|

Stock of natural capital -
Natural carrying capacity

Individual
(use & non-
use) values

/

Shared (monetary

Total . & non-monetary)
Economic
Value i
Total Social Value Socio-Econo-Techno System measured as TSSV (Total Societal

& System Value) & Socio-economic carrying capacity

[ME/JPA/DB (UoH) & RKT (UEA) Coastal zone ecosystem services HG v9]



3'd Tenet: Technologically feasible untvesorry or Hull

« equipment for treatment, coastal defences/protection
schemes, BAT (or BATNEEC or even ‘CATNIP’),
fishing gear to protect stocks;

 technologies for mitigation and habitat/resource
compensation schemes;

« monitoring methodologies; scientific methods e.q.
iIndices,;

* e.g. for eutrophication - that nutrients can be removed
in treatment works (e.g. by nutrient stripping) or that
agricultural technologies are developed that don't
require them.
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Waterbird Disturbance & Mitigation ToolKituswessiryor Hull

« Developed by IECS with Environment Agency match-funding.

* Designed as a high-level assessment tool for planners,
construction managers and statutory agencies, to assess likely
disturbance impacts of a plan or project & potential mitigation.

* |dentifies likely disturbance impacts and their severity on
waterbird assemblages on estuaries e.g. Natura 2000 sites.

« These include visual and noise stimuli from a range of sources.

 Criteria provided to characterise disturbance potential based on
species sensitivity, activity type, distance, habitat etc.

« Guidance on threshold distances for visual (key activities) and
noise (dB(A) at receptor) sources & mitigation measures.




General Content (App Screens Shown) unrvesery or Hull

e Menu driven by hyperlinks

¢ Information included: when
and how to use the Toolkit;
disturbance causal factors;

& wl 1 11:28

iy CE Sadte
activity effects; thresholds of - - pecles Accounts O i il @ 02:45
. . Waterbird Disturbance Mitiga' |
effect and severity; species Main Menu . BarTailed 2 Species Accounts

=< Directive

accounts and m Iitigation ~ | introduction —— Black Taile g2tStercatcher (Haematopus ostralegus
measure app lication. ﬁ Whatis the Toolkit? Considlf] on the rightt Rl sensitivity
o - and context to se N
. ____ Disturbance Stimuli Ove
¢ Common SpeCIeS are EABriefAccoumofDisturba
described.

When to use the Toolkit

e Species accounts provide basic .Answerafewquesﬁonsto

the suitability of the toolkit

information on identification, | .iﬁh'woiseoistubance

. Effects On Waterbirds
ecology and disturbance o
reSI I |e nce. 7"' Visual Distubance

Effects On Waterbirds

Disturbance Activity Eff
Characterisation

J What constitutes High, Mod
“" Low Disturbance

‘ Seasonality Of Sensitivity




: C@EN
Noise Assessment (App Screens Shown) ~ swersirvor Hull

© "Wl ™ 10:37 O "Wl T 11:42
* Noise thresholds established by monitoring a = Distubance Range Disturbance Range

range of construction and third party activities

and the responses of a number of waterbird
species to these stimuli;
This utility will calculate the ranges at which the v

* This has allowed a Noise Threshold Effect matrix
to be developed. Currently this is a generic tool e et Tou e

for ‘waterbirds’ but it is planned to derive similar e
for key species when data can be collected; :

* Noise level, distance from source & duration of

ON 67.03 OFF

Take Live Reading (updates every half second)

recording (dB(A)max) can be manually input or » e 5 100"
. . . . ! Noise Distubance Effects On : Disturbance Range
sampled in real-time using on-phone devices. Waterbirds Calculator

This allows theoretical calculations to be made ‘in  iwoduction ooise pisurbance SOUNODETALS LocAToNoEATLS

office’ as well as real-time measurements ‘in Guide To Levels of Noise Disturbance

field ; Noise Distubance Overview o
» Similarly, location details can be manually input T B R ewrrrr———

is Toolkit. You must enter the

or taken real-time using phone utilities. S oo sy cart o
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Noise Assessment (App Screens Shown) unrversiryor Hull

e Output of the noise:distance:sensitivity
calculations are displayed on Google
Maps as a ‘bull’s eye’ of critical, high,
medium and low effects radii.

e There is also an option to look at radii of
differing threshold effects.

e The App is available free of charge and
the PC-based Toolkit (without interactive
components) can be downloaded from
the TIDE Toolbox web site.

e The tool will continue to be developed as
data allow.

(See Nick Cutts N.D.Cutts@hull.ac.uk)




4th Tenet: Socially desirable/tolerable unrversrry or Hull

 societal benefits, societal carrying capacity; maintenance of
societal health and quality of life; feel-good factor, cute-and-
cuddly approach; societal significance of change cf.
ecological or statistical significance;

 tree-huggers vs. industrial warriors; cost-effective
approaches;

 consultation with public, NGOs, etc.; stakeholder
engagement, public participation but possibility of agreeing
to ‘lowest-common-denominator’

 e.qg. for eutrophication - that society is willing to fund the
technological and economic aspects, desires high quality or
tolerates poor environmental quality, and any other socio-
economic repercussions if nutrients are discharged.




Net Gain MCZ Project roadmap untvesorrs or Hull

e Stakeholder analysis

e Roadshows

e LGM — Large Group Meeting

Regional
Hubs

StAP sign Report JNCC / NE
off & final IA consideration

lterative
activities




. . . CHEPN
Stakeholder Communication - Recipe for vmversirvor Hull

Success (1):

Be prepared - know your objectives, players, ‘environment’,
limitations.

The human touch - constant and personal contact, act early and
be open.

Use the right amount and type of explanation (ideas, rationale and
plans) (KISS)

Emphasise ‘joint wins’ (synergies, partnerships and benefits).

Focus on the primary stakeholders and leading players (‘opinion
leaders’) but don’t ignore the wider base.

Openly acknowledge concerns and balancing of interests.

Maintain contact and flow of information (events, individual
contact) even if little happening (to avoid cynicism in
stakeholders).




. . . CREPpN
Stakeholder Communication - Recipe for vmversirvor Hull
Success (2):

8. Don’t avoid the contentious issues - discuss, explain, acknowledge,
accept/reject.

9. Understand the objections and even ‘the hidden agendas’ and
competing interests.

10. Involve different stakeholder groups, look for joint and mutual
solutions.

11. Be aware of ‘he who shouts loudest’ and of the weighting of interests
and concerns.

12. Acknowledge problems of ‘lowest common denominator’ acceptance.

13. Acknowledge the importance of ‘the medium’ and ‘the
message’ (display, dissemination, take the problem to the
stakeholders not vice-versa) re. venue, time).




5t Tenet: Legally Permissible untvesorry or Hull

* international treatises, agreements, regional seas
approaches, bloc legislations (e.g. EU), national laws,
enabling legislation;

 e.g. for eutrophication - by having Nitrates and UWWT
Directives leading to WFD and MSFD to give Good
Ecological and Environmental status;

« that if nutrients are discharged and in danger of
affecting conservation objectives/features to reduce
Favourable Conservation Status then an Appropriate
Assessment is done;

 that an EIA is done for the proposed methods/
infrastructure, even that an AA is done for the removal.




Guiding principles of environmental law unrvenorry or Hull

Basis in adopting several
internationally recognised
principles:

* ecologically sustainable
development and the principle of
intergenerational equity;

» the precautionary principle;

* conservation of biological
diversity and ecological integrity;
« economic valuation of
environmental factors and the
polluter pays principle;

« waste minimisation, and

* public participation.

"The principles are not binding
iIn themselves on developers
or government, but
government may be required
to give them proper
consideration when it is
making a decision affected by
these principles. This is
especially the case when a
principle is stated to be an
objective of a statute, or if the
statute states the principle has
to be taken into account.’

Overview of environmental law in

Western Australia Fact Sheet | o1




Legislative Drivers and Sectoral Plan Review — including
SWOT analysis - Recipe:

*Assess the environmental drivers (EU legislation) affecting sectoral
management plans of estuaries.

*Document the key organisations with management responsibilities.

*Assess management plans for each estuary for their internal strengths
and weaknesses, and the external opportunities and threats (SWOT).

‘Plans assessed include those @ i
addressing: water quality; nature ', S
conservation; flood protection and
coastal protection; ICZM; navigation, oo R
ports & pollution prevention; and = Vel CE| B
economic development.

s

_/F//
i
~




Protection
Afforded

Boyes, S.J. & Elliott, M. 2013 (in prep)

Safer shipping
navigation,
pollution control

International International
Obligations Bodies Environmental
\1, Standards
Environmental
EC Directives, Quality
Policies and Standards
Strategies

Bathing
beaches

Sensitive
area

Good Chemical
Status & Good

Sustainable
fisheries &
safeguarding the
marine environment

Strategic
Environmental
Assessments

Statements

Endangered

) species
Environmental protection
Impact
Assessments &
Environmental

Ecological Status
Nitrate .
Vulnerable ] Bathing W aters )
Zones IPPC Dir Dir Flood Risk
UWWTD Assessment
Dangerous Sub.
Dir (*)
- WFD (*)
Nitrates Dir I S RIS Sustainable use of
P RO maritime areas and
20% renewable M- RN resources
energy target . . LONDON CONV. N
& PROTOCOL .
Renewable A 3
E Di K i
e | [ neranenone
CONV. ON CLIMATE ‘-\/ (proposed)
3otherclimate& | _— CHANGE (UNFCCC) HELCOM | - 7
energy directives : ; Good
! KYOTO OSPAR "\\ MaﬁlztiLrJTJQtsglzite(cliMP) Environmental
.| PROTOCOL i Y Status
i UNCLOS !
: UNEP -MAP ; MSFD
Various EURegs to : MO UN CONV. on Marine
controlshipping& [ MARPOL BIOLOGICAL DIVERSITY | i ; ptedted
pollution from ships ; Habitats & reas (MPAs)
BALLAST BERN RAMSAR Species Dir
WATER CONV. CONV. CONV.
| ,
ASCOBAN -
Control of EU Biodiversity Favourable
harmful aquatic Strate Conservation
organisms / EU Strategy on ~._ | ICES ESPOO CITES = ¥ Status
alien species Invasive Alien T CONV. -
Species (IAS) Tl T Natura 2000
- sites
(SAC/SPA)
Best practice A
to deal with BasicFish Various Regulations
IAS to control CITES
CFP Y | — fauna &flora (*) By 2013 the WFD will replace the Dangerous Sub. Dir.;
I SEADir I EIADIr [ Freshwater Fish Dir.; Shellfish Waters Dir. & Groundwater Dir.



Pt Byelaws, Orders,
gear and catch
. restrictions
Licenses
Consents &
Authorisations SeaFish
Regulation i
(Conservation) o
. Act as dedby  SeaFisheries
i - the Sea Fisheries | (Shellfish) Act
Implementation Licenses Pollution Prevention (Wildife
Consents & & Control Reds Conservation)Act Salmon &
Authorisations 9 Freshwater
rd Fisheries Act
/.
,
. /. .
i Urban Waste Water Sustal'nable
/ Treatment R ) fisheries &
: eaimentregs Environmental safeguarding the

Standards

.
~
N
N
.
N
Parameters
&guidelines
for water
v\, .
N \.
Surface Waters \

(Shellfish) Directions

Surface Waters
(Shellfish) Directions

Flood Risk &

Hazard

Licenses 7/
7/ Designate .
Consents & / dshellish Flood Risk
Authorisations 7 Sensitive Basic Fish waters Flood Risk Management
S area Reg Regs Plans
I Bathing Water oFp Flood & Coastal
:I Regs I ora Flood Risk Flood & Water :\ hﬁ;?gg’;g:rﬁ
: . M t Act L
.-I I Bathing UWWTD Waters (*) Assessmen anagemen :
! i beaches T :
! ! - !
i ! 7 Bathing \‘ Multimetri
! Waters | Indi
i Marine water Good Chemical o ¢ ndees
- Environment L arine (water’ Status & Good
Licenses . : i
Consents & Surface Water al Quality Dangerous Environmental Ecological Status Environmental River Basin Management
Authorisations Regs Standards Sub. (*) Protection (WFD)Regs Plans, Heavily Modified
T 0y ! Water Bodies & Artificial
| ! Water Bodies
\ \ Ni - Wild Birds Environmental =
\ \ VuIr:ter?;ile s y Status Marine
. \ EA Strategy Regs i
\ : Zones | - Habitats& gy Reg Descriptor
A Nitrate Pollution EIA |--| Species Favourabls Quality
Prevention Regs Conservation /
Licenses Status Wildiife &
Consents & . Strategic Countryside Act Marine Protected Areas,
Authorisations \ Environmental Natura 2000 (as amended by Marine Spatial Planning &
\ Assessments ) sites CROW) Marine Conservation Zones
. Environmental -
" \ . Impact (SAC/SPA) Offshore Marine
\ = Assessments & s Conservation
N Environmental Environmental ~ fo----""" - Regs Biodiversity
R \ Assessment Regs Statements Consgrvatlon of Action Plans &
Estuarine/ oo | I s
. pecies Regs ;
. . Town & Country <
Marine | pemnog e
A t%ns?n? Regs Harbour Coastal Access Objectives” Management
uthorisations Varne Works Adt P Plans &
Governance — ot | (EWFRess | -
N Regs / .
N I - Regulation 35
. S Ee advice
~ -
n e r I n e "\..\ - packages
S Licenses Licenses Appropriate
I n Stru m e n tS Consents & Consents & Assessment
Authorisations Authorisations

(*)By 2013 the WFDwill replace the Dangerous Sub. Dir.;
Freshwater Fish Dir.; Shellfish Waters Dir. & Groundwater Dir.



6t Tenet: Administratively achievable untvesorry or Hull

* ministries, departments, agencies, statutory bodies,
interlinked bodies at international/regional/national

levels:

* horizontal and vertical coordination: across/between
sectors;

* integration easier if more bodies adopt The Ecosystem
Approach;

* e.g. for eutrophication - availability of EPA, NFU,
planning body, municipal water body (treatment works,
trade effluent), Ministries of agriculture/ environment,
nature conservation bodies; ability and willingness to
create NVZ.
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KEY
Ministerial Depts

Executive Agencies

pRREEEEEEREEEEEEEEEEg
Executive Non-
Departmental Public
Bodies

depeamrrearad

Trading Fund Agency |

.lrlrlrl._.

Advisory Committees

— — — —]

[ Ty
1 Local Government 1
Bodies 1

UK Shipping
|

International
Maritime
Organisation
(IMO)

Department _| Planning Inspectorate -
for
ST 2 Im Major Infrastructure Planning :
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7t Tenet: Politically expedient onvestry or Hull

 leading or following society; fundamental philosophy —
centre left/centre right political spectrum;

* business/economic imperative; economic prosperity
vS. big idea;

« cf. debate that ecosystem services only for society or
for own sake;

e pragmatic scenarios;

 e.g. for eutrophication - awareness of environmental
quality, treat HAB as an oil spill, aware of votes in
clean environment but aware of agriculture/farming
lobby and jobs versus costs of treatment




8th - 10th Tenets: UNrear o Hull

 Ethically defensible (morally correct) - e.g. economic
discounting, forward loading of costs of remedial

actions on to future generations

e Culturally inclusive - e.g. First Nation status
considerations

» Effectively Communicable - e.g. not only doing the
sustainable management actions but being seen to do

them.
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MANAGE - Who:

Why:
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Things to be managed (and by whom):

 Habitats (nature conservation agencies)

« Environmental quality (EPA-type organisations)

« Water space usage (port authorities)

« Navigation (port authorities)

* Infrastructure (municipalities/federal state)

* Energy extraction (private companies)

* Biological extractions (fisheries bodies)

 Estuarine water extraction (private energy companies)
« Upstream water abstraction (water supply companies)
« Land space usage (municipalities/federal state)

« Erosion and flooding control (EPA, municipalities etc)
* Industry (EPA and private companies)

* Recreation and tourism (agencies)
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AnaIyS|S of management plans and universrty oF Hull

management drivers

The following management drivers were identified across the
four TIDE estuaries, under which all sectoral management
plans have been collated and assessed.

 water quality (WFD & UWWTD)

 nature conservation (Habitats & Species Directive & Wild
Birds Directive)

« flood protection and coastal protection (Flood Risk
Management Directive)

* integrated coastal zone management (MSP&CMD)

* navigation, ports and pollution prevention

« economic development (including agriculture, forestry,
tourism)




Types of Estuary and Coastal Plan: TOEEN

UNIVERSITY OF

« Shoreline Management Plan

« Estuary Management Plan

* Structure Plan

» Port Development Plan

« CHaMPS — Habitat Management Plans

« European Marine Sites Management Plan
* Fish and Shellfisheries Management

® An unpolluted estuary
® A healthy fishery

® Thriving wildlife with an expanded inter-tidal
habitat

® Flood defences that provide an assured level of
protection in harmony with the estuary's natural
processes

® Prosperous ports, industry and agriculture, which
have minimised their environmental impacts and
benefit from the diverse and healthy Humber

® A |landscape with outstanding archaeological and
historic features enhanced by the Environment
Agency's activities

® A tourist economy that benefits from the Humber
but is sensitive to its wildlife and historic riches

On a clear day you will see from the top of the .

] Humber Bridge's towers: A vibrant community that understands, cares for

and enjoys the Humber.
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Legend

Directive

National law

Institutions, working and expe
responsible for the implementation of the
directive

Indicating the area/plan of impact

> Indicating connections,
e > responsibilities and exchange

between actors and activities
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Steering Committee for Elbe, Weser and Ems
(State Ministries for Environment and for Economy, Federal Waterways Administration(WSV), Hamburg Port Authority (HPA),
Federal Ministries forEnvironment and for Economy of Schleswig-Holstein (S-H), Hamburg (HH),Bremen(HB) and Lower

Saxony (NI))
N4 : Planning Groups
Working Group > Local stakeholder contributions
Working representatives from NI, HB, WSV > (e.g. NGOs, WaterBoards, Flood & Coastz| Protection,
Shipping & Ports, Agriculture, Fishery, Hunting,
Industry & Trade, Tourism, WaterSports)




The SWOT analysis was used for each sectoral management
plan to create the following table, e.g. water quality:

Estuary | Good/Best Practice Issue

Weser Stakeholder groups (Regional Cooperation Groups) were No extended focus on the tidal
founded in Lower Saxony and Bremen on a regional level. sections of the rivers within
They are supposed to contribute to a successful WFD each estuary RBMP. WFD
implementation and set up a list of non-binding measures offers a solid basis (see
referring to the tidal section of the river Weser and plans to column “Opportunities”) for
be updated every six years. appropriate implementation.

Elbe Stakeholder working groups have written non-legally binding _
lists of measures for the tidal section of the Elbe. This Contlnuc.>us control of the
practice has allowed the further integration of other issues accomgllshment of the WFD
like ports, shipping and agriculture into the implementation of targets is necessary.
the WFD. This plan lists the non-binding list of measures for
the Elbe and is planned to be updated every six years.

Schelde | The RBMPs give greater awareness to nature conservation,
recreation, ICZM, shipping and ports than plans for the other
three estuaries.

Humber | A good network of advisory and stakeholder groups for the

Humber feeding into the RBMP for the estuary.
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Key conflict A
areas identified

for each zone for a
each estuary &

This is forthe - .
Elbe (and B.
green shading
indicates

Natura 2000
extent, yellow

the urban

Zones)
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Typology of ‘Conflict’ based on all estuaries (-/+)

CONFLICTS

SYNERGISMS

Score

Impact of Impact On
Category Activity Category Activity
Conservation Protected subtidal area Navigation Capital dredging
Conservation Protected subtidal area Navigation Maintenance dredging
Conservation Protected intertidal area Access (e.g. disturbance) Recreational access on the banks & intertidal

Access (e.g. disturbance)

Recreational access on the banks & intertidal

Conservation

Protected intertidal area

Flood/Coast protection

Flood bank (dyke/gabion/wall)

Conservation

Protected intertidal area

Navigation Capital dredging Conservation Protected subtidal area
Navigation Capital dredging Conservation Protected intertidal area
Navigation Maintenance dredging Conservation Protected subtidal area
Impact of Impact On Score
Category Activity Category Activity
Conservation Protected subtidal area Conservation Protected intertidal area
Conservation Protected intertidal area Conservation Protected subtidal area

Flood/coast protection

Flood bank (dyke/gabion/wall)

Ports & Harbours

Port related activity adjacent to system

Flood/coast protection Flood bank (dyke/gabion/wall) Industry Industrial activity adjacent to system
Flood/coast protection Flood bank (dyke/gabion/wall) Residential Housing adjacent to system
Navigation Channel stabilisation Navigation Vessel movement

Navigation Capital dredging Navigation Vessel movement

Navigation Maintenance dredging Navigation Vessel movement




MDS ordination & cluster analysis
based on activity scores by management zone

— T T Tevalofadiviy >

[Resemblance: D1 Euclidean distance |

2D Stress: 0.18 | | Estuary

A Humber

v Elbe
Scheldt

& Weser

Whilst a typology of key estuary user
interactions can be established, issue
composition is site specific — no ‘one
size fits all’ plan may be possible, but
requires targeted approach focussing on
pinch-points. TIDE Measures & Tools
provide guidance to assist this process.

A groups show higher activities level overall, in particular
related to Port & Harbour (port activities, land claim, port
related activities in adjacent areas) and Industry
(discharge, water abstraction) compared to B groups

A1 (Zone 3 & 4, Humber) shows highest activities level
overall, in particular high Port & Harbour activities,
Infrastructure on Bed or in Water Column and Tidal/current
Energy Device (Industry), but no Channel Stabilisation
A2 (mostly Weser): Higher Water Abstraction for
Agriculture and Industry & presence of Drinking Water
Abstraction (absent in all other groups)

B1 (Humber, Zones 2, 5, 6): Low Channel Stabilisation
(Nav.), Recreational Access on Water, Landscape feature
and No Port land claim, Industrial discharge and Water
abstraction (Industry)

B2 (mostly Elbe): lowest activity level overall, no Port
Activities, low Recreational Access to banks/intertidal,
Infrastructure on Bed & Residential Housing, but high
value Landscape Feature provision.

B3 (Scheldt): High Commercial Access, Aggregate
Extraction (Industry) & Channel Stabilisation
(Navigation), but low Capital Dredging (Navigation)

and No Archaeology/ Historical Protected Site
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Conflict Matrix Findings: unwverstry o Hull

Estuary Use & Planning

The Weser estuary has a relatively large number of moderate to high severity
conflicts (29), however only 4 (or 14%) of these are potentially severe.

The Humber has a marginally lower number of moderate to high conflicts (24)
but a considerably greater number of severe interactions (9) or 38%.

The Elbe, whist having considerably less moderate to high conflicts (12) has 5
of them rating as severe (42%).

The Scheldt analysis indicates that there are very few moderate to severe
conflicts and a low proportion of these are actually severe.

The Weser issues although more numerous are generally less severe than
other estuaries, and the Elbe, whilst having relatively few issues, faces a
larger proportion of these being severe.

Whilst there are synergisms identified for all estuaries, the Scheldt has many
more and these tend to be more positive.
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As such, according to the Regional Working Groups: universtry oF Hull

 although the Weser has the highest number of ‘issues’, the Humber has the
greatest number of ‘issues’ ranked as severe.

» the Elbe has a reduced number of conflicts, but the highest percentage of
those ranked as severe.

» the Scheldt features both the lowest number of conflicts, but also the
highest number of user interactions considered to be synergistic.

Is the Scheldt subject to better management — it has a history of integrated
management e.g. ‘Long term vision Westerscheldt” plan and a necessity
for trans-national co-ordination?

Reduced conflict between Natura 2000 requirements and navigation related
activity on the Humber is primarily due to the ports industry being towards
the estuary mouth. However, the recent development of a dredging
strategy for the Humber for a Habitat Regulations Assessment is
considered to have assisted in the reduction of conflict potential (e.g. by the
ports authority in conjunction with statutory agencies charged with
environmental protection.)




Conflict Matrix Findings:

G DL\
universrry o Hull

Measures Implementation via Ecosystem Services

Conflict
7 ™~

Ecosystem
services
Priority
Habitats

AN

Ecosystem
Service

Ecosystem
Services

Measures

P

Hence: the conflict matrix approach is of
value, particularly when used with the
measures tools developed under TIDE and
with the Ecosystem Services approach.

This allows Ecosystem Services to provide a
common currency to help determine the
relative values of management options once
the areas of key conflict are determined,

Hence leading to appropriate management
measure delivery.

Conflict Matrix proforma and user guide
provided as a TIDE Tool for download




Policy Critique Unrvnnerrs or Hull

« Understanding the legal, political, economic and social constraints to
adaption to, and mitigation of the effects of climate change;

* to determine the impacts of changes in marine life on governance
structures (PESTLE);

« use the synthesis and modelled outputs to identify mitigation/
compensation/adaptation options;

« to determine how political systems and environmental solution differ
across the EU:;

« to consider how best to integrate RSC requirements within EU level;
* to use the synthesis to determine recovery/restoration scenario
differences across EU re. PESTLE;

« to link outputs to give a spatial analysis of dominant pressures in
regional seas & link to future change projections [scenarios?];

* to define societal tolerances/preferences and make recommendations




B30 XN

What are the main challenges (spelt unrvsrsrry or Hull
p.r.o.b.l.e.m.s) facing our estuaries?

Climatic and ecological deterioration
Climate change including sea level rises

Bank erosion

Reducing rainfall and reduced water flow

Loss of vegetation

Eutrophication and nutrient enrichment from diverse sources
Acid sulphate sediments

Hydrocarbons

Catchment drainage management needs to be coordinated
Agricultural applications and fertilisers

Poor water quality

IR ES B EIREIRES R ESRES BES BES R ES

Which of these are within or outside our control?
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Increasing development pressures

Rapid urban development and human pressures
Increased industry

Non nutrient pollution

Inappropriate development

Huge population growth and overcrowding
Multiple, competing uses

Managing recreational areas for increased population
Increased boat traffic and pollution

lllegal hunting and invasive species

Overfishing

No long-term sustainable focus

SR EIRESRES R EIREI RES R ESREIRES

Which of these are ‘train wrecks’, showstoppers’ and ‘bottlenecks’?




What is your vision for an/our estuary/ies?
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Ecologically restored habitat

Maintained biodiversity and an
abundance of wildlife

Clean water and healthy flora
and fauna

The intrinsic ecological values
of the system preserved

Whole ecosystem functioning
well to provide ecological
services

Preserved connectivity

Adaptable system which can
accommodate future pressures

How to measure the end point?

How do you know you've
reached it?

What indices can you use?

Are the objectives SMART
(specific, measureable,

achievable, realistic, time-
bounded) ?
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Effectively managed human development and impacts

Urban and population impacts

managed

Restricted residential and
industrial development
Opportunities for built

environment and industry to exist
sustainably

Restricted ecological areas and
reduced recreation areas

Developments to have nil impact
on estuarine systems

Incorporate urban, industrial and
agricultural values into
management

Sustainable agriculture with more
effective systems to reduce
impacts

How to measure the end point?

How do you know you've
reached it?

What indices can you use?
Are the objectives SMART

(specific, measureable,
achievable, realistic, time-
bounded) ?
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Healthy functioning ecosystem that serves the community

Healthy waters for community
recreation, safe to swim in

An alive estuary that people can
use not just look at

Provides access for recreation &
tourism

Safe, resilient and accessible
facilities and opportunities for the
community to recognise cultural
and social values

How to measure the end point?

How do you know you've
reached it?

What indices can you use?

Are the objectives SMART
(specific, measureable,

achievable, realistic, time-
bounded) ?




‘?‘gs!etxHull

UNIVERSITY OF

Improved environmental management across the catchment

Effective management to cope

with industrial and urban
development
Nutrients reduced and no

eutrophication symptoms

Eliminate human effects

Estuaries managed and
reshaped to cope with future
impacts such as sea level rise

How to measure the end point?

How do you know you've
reached it?

What indices can you use?

Are the objectives SMART
(specific, measureable,
achievable, realistic, time-
bounded) ?
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Better governance of estuarine systems

Simplified, effective, holistic

management systems with| | How to measure the end point?
clear roles and responsibilities How do you know you've

Community, governmgnt and reached it?
stakeholders collaborating o
What indices can you use?

Indigenous management and
Are the objectives SMART

experience recognised ¢
(specific, measureable,

achievable, realistic, time-
bounded) ?

Recognition and awareness of the y= ealthy

and support action

Opportunities for leax

education and awareng
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Bottlenecks Showstoppers

Lack of clear objectives

No stakeholder forum

Poor scientific understanding
Poor advice

Confusing planning system
Manageable hazards

Poor communication

Complex regulation
Poor knowledge

Poor training
Overlapping designation
Conflicting designation
Sectoral management
Poor administration
Economic prerogative
Lack of technologies
Lack of tools

Increasing governance
Slow planning system
Non-integrated planning
system

Manageable hazards

Intransigence

Lack of funding

Legal challenges

Political will
Unwillingness to adopt joint
aims/vision

Inflexible planning system
Unmanageable hazards
Lack of permissions
Cultural conflicts

Iconic ecology

Ethically immoral




Recipe Leading to Integrated Management

* Needing an understanding of: Ecological structure and
functioning

* Leading to describing: Ecosystem services

« Leading to providing: Societal benefits

» Defined by: Historical evolution and estuarine
comparisons

« To show how: Ecosystem services are delivered

* Requiring: Management initiatives and governance to
ensure how societal benefits are obtained

« Within a multiuser system: What occurs where amongst
estuarine users

« Leading to: Conflicts amongst users

* Requiring: Resolution of conflicts

* Requiring: Management measures

« Communicated by: Dissemination and information



EPSS — generic tool for set up of plans

ESTUARINE PLANNING
SUPPORT SYSTEM
(EPSS) - Framework

derived for workpackage

activities

EIA Process:
Define needs
Options
v

Regulations/
legislation

Bestoption

Baseline
characterisation

Revise &
re-submit

s
E
E
3
r
E

Ymmmmmmmmet

ImpactAssessment
\7

Mitigation

‘ !

\4
Submit
\Z

approved

\Z
Appeal App\rﬁved

Develop

Dev\!lop&
re-submit

Scope & Screen

Consultation

Define uses/users

Identify specificuses,
topics, mainissues efc.

ConflictMatrix . Determine
(generic & possibly -
developer specific) /

Define spatial information
Zonation of operation

(physico-chemical &
biological data)

Habitattypes

Habitat& constraints map
using GIS

[ Habitats Requlation Assessment Process ]

Likely Significant No LSE —> Okay
Effect(LSE)
Appropriate 5
Assessment (AA)
information £
|
13
FRECD
i g Check objectives met
I 3 (conservation
1 % objectives or activity
1 & objectives orboth?)
1 o .,
1o
13
e
g

ACTIVITY TOPIC
(e.g.constructionof ...)

{

Define aims for arealestuary
(societal/environmental/operational)

............................ \1, .......................... ‘fi

Determine relevantgovernance aspects
quantative objective standards
link/check to genericmanagementplan

Determine activity

Define options/needs

Predictloss of goods & services
Listall necessary/ possible measures

Predictgain of goods & services after
measures

emm— \l: ...............................

Define & then evaluate (dredge) strategies

Define & agree monitoring

v

Consultwith Regional Authorities
(RAs) / Statutory Authorities (SAs) /
Stakeholders

Obtain an agreementand approvalllicence
(including DraftMonitoring Plan as
required)

?‘gs!mHull

VERSITY OF

_f

Assumes contruction }
EN

( N

1 Genericestuaryaimsforeach

] activity or estuary specific?

\ P,
4 Y
Relevantguidance /statutory

1 requirements foreach activity

k p.
[ e.g.construction works

~
] details -
location/features/current/depth etc.
] ARE THESE STRATEGIES?
\_
Based on activity specific spreadsheet. ]
Any potential gains at this stage?
A
o ) 3
Based on activity specifictick list
(plus bird impacttoolboxif appropriate) :
)
[ Based on activity specific (?) spreadsheet ] WP3

] This would be based on the above.
» | Arethe strategiesthe same as options/needs
\ ] orhow they are met

Incorporate findings
into future
consenting process
for future licencing

Feedback on Statutory
Authorities (SAs)/
Regional Authorities

t

Monitor effects / audit

Proceed with i predictions as per
activityandagreed consent& against
measures conservation objectives
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Estuarine Planning Support System,
EPSS (v1.0)

The EPSS is a representation
of a generic integrated
estuarine management
process.

Five main stages are linked
through a series of steps to
guide a user through the
process of estuarine
management.

Throughout the process
links are available to take
the user to specific tools and
outputs from the TIDE
project.

Further information on each
stage of the EPSS is available
by clicking on the boxes in
the flowchart.

v

________

A4

v

A 4

v
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Science for Management unvererryor Hull

Aim (economic & Fulfil “The Ecosystem

ecological goods & Approach’
/ services)
Set SMART Action required (defined in
objectives advance)
(ecologi

e cietal, _ _
Action not required

\ Measure status (e.g. Ell,

habitat mapping)

Set indicators (birds/fishes; I
tonnage/ wealth creation, quality Perform monitoring (surveillance,
of life/non-infract condition, compliance,

investigati




Conclusions (and there is always a ‘but’!):

All estuaries are different for management (but all estuaries have
similar features/paradigms);

All approaches to management are similar (but need to be
modified for site-specificity);

All management requires data, knowledge and expertise (but
manage in the absence of these);

All sectors have different constraints and perspectives (but
prevailing governance requires integration);

The underlying governance is the same (but has been
implemented differently at local/regional/national levels);

All areas have conflicts (but conflict resolution requires
compromise)

Tools are available and/or can be created (but need ‘road
testing’ for other estuaries);

All estuaries have similar economic and societal constraints (but
not all players are aware of this).



. G
Maln Messages (1 ): university oF Hull

Clear objectives in fulfilling The Ecosystem Approach, ‘triple
wins’ for ecology, society and economy.

Determine problems (footprint) and then address/solve/ mitigate/
compensate;

Don’t assume activities automatically lead to pressures to
impacts (negates mitigation and compensation);

Good business relies on good ecology/biology/husbandry;

Essence is connectivity (good water conditions, ecological well-
being, conditions fit-for-purpose);

Vertical and horizontal integration, across sectors and states
with harmonised governance and feedback mechanisms;

Ability to agree future scenarios & manage to moving baselines;

Monitoring/modelling/management - adaptive systems;




Main messages (2):

From ExUP and EnMP to achieve ecological and

socio-economic carrying capacity,

To protect and enhance ecosystem services and

deliver societal benefits;

To achieve and manage ecological and socio-

economic connectivity via a nested DPSIR/DPSWR/ %\/
e

DPSEEC approach;
To use egolqglcal and economic valuqtlgn for HARBASINS
communication and management decisions;

Within a sustainable management framework (10- WISER
tenets, using governance ‘as a servant not a master’); P S
To separate (and use properly) Environmental and )
Regulatory Impact Assessment; VECTORS
Ensure sustainability - but for what/who/how/when?
o Bty
UNI\?/ESTT?; Hull
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