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Our Starting Point: The WFD

The WFED focus on ecological status requires us
to consider the impacts of sediment as a diffuse
pollution pressure across catchments.

2 Many of the WFD RBMPs invoke ‘development of a
sediment river basin management plan’ where
sediment is thought to be a reason for failure.

2 We need the right amount of sediment of the right
quality in the right place at the right time to support
ecosystem function.

© The complication is the number of different, often
conflicting, roles sediment plays in our environment.
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Sediment is an essential component of many processes,
and an important habitat and resource

Too much sediment Too little sediment Sediment as resource
Obstruction of channels Beaches erode Construction material
Rivers fill and flood Riverbanks erode Sand for beaches
Reefs get smothered Wetlands are lost Wetland nourishment
Turbidity River profile degradation Soil enrichment

Habitat and food for life
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Sediment = essential and integral part of our river basins

European Sediment Research Network

From Jos Brils, TNO, adapted from Martin 2002




Single Sediment Stressor “Horredogram” — fine sediment
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The Sediment Management Framework

We need a framework that:
@ Accounts for the different roles of sediment
© Looks at impacts and risks

© Is cross-sectoral, and holistic to avoid conflict,
pollution swapping or unacceptable trade-offs

© Helps us to prioritise and plan interventions
2 Is reconcilable at different scales

© Makes decision making transparent and
communicable

Aim: sustainable sediment management planning.
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There is a need to address the fact that impacts at the catchment
and reach scale are affected by processes at the field scale

To protect endpoints
within reaches and
river basins, we must
understand and
manage sediment risk
at the field scale

“ Pixell -
Field Scldle

©Sabine E Apitz, 2009 Adapted from Colnar, A.M. and Landis, W.G., 2007.



The Landis Risk Ranking Model

Ranks sources and impacts in a spatially explicit
manner to inform management decisions:

Location
”~ TN
stressors effects
Impact
Sources ﬁ Habitats ﬁ .
Source of contaminants, An area utilized by the Sum of the responses to
stressors, or disturbances. endpoints with a clear the endpoints

definition and location.

Based on Landis and Wiegers 1997, 2005.



from Landis 2004

Source Type Habitat Type Uses filters and ranking factors to assess the
links between sources, habltats and impacts

This Is the Landis Reglonal Rlsk ior

Hig

¥ Model. However, this model does
® not account for the dynamic nature §
| of sediments, or the fact that they

are also essential ecosystem
components. We adapted this
model to support the risk
assessment of sediments at the
. River Basin scale ;

possible

7 Habitat Ecological combination
Source ablta impact of sources
N ) and habitats
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The Sediment Risk Ranking Model:
Conceptual Development

How do sediments affect what we are trying to achieve?

“* What are our objectives (ecological and socio-economic)
within a river basin?

“* What are indicators that represent these objectives?
» ldentify as endpoints
** What are the sources of sediment stressors?
» Source classes (agriculture, industry, bank erosion...)
** Where do sediments affect these endpoints?
» Endpoint locations/habitats
** How do sediments affect these endpoints?
» Pathways of impact

©Sabine E Apitz, 2009



Historical Waste Sites
Agri-Animals
bl Mining/Quarrying
Ag” Ara e Non-Urban Roads

i ThIS maps sources, stressors,
endpoints and endpoint
locations In a generic way.
However, any aspect of this

can be customised on a
catchment-specific or
application-specific baS|s
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Conceptual

S
— Framework for
1 Sediment Regional
[Sediment-related] RiSk I\/Iodel
stressors .
| Calculations
River Basin/Reach
Endpoint _
[ Location ]4_ [ Endpoint

©Sabine E Apitz, 2009 ‘M



Calculating Risks:

“*We have developed a conceptual model that defines
which sediment-specific processes may impact
endpoints

“* Within that model, we have defined relationships
between processes; these “map” onto a multi-
dimensional matrix that provides

»Ranks (source, habitat) /

Source A

—Habitat ™~

> Filters Sp )
QZ 3 c'jj:fndpcint_ﬁ_.;j NOT at risk from Source A
° Exposure _—_— ) E/ Stressors 1,2,3
Endpoint B S from Macginnis 2004
o Effects Exposed to Source A

Affected by Stressors 1, 2, 3

“* These are then used to carry out matrix calculations to
determine pathway risks

©Sabine E Apitz, 2009



< Source >
I What are sediment

\ sources?
Sediment-related What is their magnitude
stressors and distribution?

(Ranked and Mapped
1 Sources)

River Basin/Reach

!

Endpoint
Location

!

©Sabine E Apitz, 2009 ‘@

]4— [ Endpoint




Sediment Source Strength

Rather than just extent of source in risk region, source strength
In our model is a function of...

Intrinsic risk parameters Connectivity risk
—What factors affect Management risk parameters — parameters — if
how vulnerable soils what practices increase erosion, stressors are released,

are to erosion, compaction, runoff risk? what controls Whether
compaction, etc? they reach the river?
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These are then aggregated at the field scale and then to hlghetf
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What stressors are
released by sources?
Can they reach the river?

Sediment-related
stressors

!

River Basin/Reach

How effectively does the
river move stressors to
habitats and endpoint

locations?

Endpoint [ _
[ Location ]4_ Endpoint

!
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Source

!

[Sediment-related]

stressors

!

What endpoints are
affected by sediments?

Are endpoints at endpoint
locations where they can
be impacted by

River Basin/Reach

sediments?

1

Endpoim

Endpoint — [
Location

/

¢
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Possible Endpoint Location (stressors causing positive benefits in parentheses)
Assessment Medium |Coarse [Water Coastal Urban Rural
endpoint /Mﬁd—ﬁd\watuaries Floodplain Floodplains Floodplain Wetlands
/ FS,MS, |FS, MS,
C,pOM |C, N, pOM
Salmonids/ spawning; |feeding, - ondbao - he
cyprinids (CS) gills
altected 0 pcallC
FS,
—[C, N, pOM U 0 o ors
Column Feeding feeding,
Fish
pOM, C, .
cs, pOM, C, [pom, C, Increased Sediment Load
Bottom Feeding feeding; |feeding; |[FS
Fish (FS) (MS) feeding / * \
C,CS,N; Channel Changes in Filling of Substrate
Invertebrates - Fineji(Fs) |G, N Aggradation Substrate Interstitial Spaces
Invertebrates - C,FS, N: Composition
Coarse C,N (CS) ‘/¢ \\\‘ ' )( / \
Diatoms . .
Surface PoolRiffle Pool Habitat Invertebrate Gravel Amount
Flows Ratio  Volume Cover Production and Permeability
Macrophytes . | I | I Ii
Y Y 1
Waterfowl Adult Juvenile FIY e Egg - Effective
Survival Survival Survival Survival Spawning
Fine Medium Coarse Fro—Raicer 1998
Sediment | Sediment | Sediment Twvater i
(S) (MS) (©S) i (C) (N) (P) Matter
(pOM)



Source

1 What are the risks and
benefits of sediment
along one impact
pathway?

Sediment-related
stressors

!

River Basin/Reach

!

[ Endpoint ]«[ Endoint

Location

l Is the impact from

deposited or suspended
sediment?
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What are the cumulative risks among all pathways?
Our conceptual model considers

L)

L0

4

6 siX regions, with
17 sources
8 stressors

16 endpoints

2 types of impact
(despositional and
INn suspension)

VVYVVY

17 endpoint locations

= 443,904 risk combinations!!
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Salmonids/cyprinids
column feeding fish
bottom feeding fish
Invertebrates - fine
Invertebrates - coarse
Diatoms

macrophytes
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Water quality
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Cumulative Risks from Stressors, All Risk Regions
-
20007/‘

Stressor
ORRA
Fine Sediment (FS) ORRB
Medium Sediment ORRC |
(MS) | ORRD
Coarse Sediment 1500 ORRE
(€S) ORRF
Hungry Water (HW
gry (HW) 1000 _
Contaminants (C)
L 7
Nutrients (N) 500
o
Pathogens (P) —
]
Particulate Organic 0
Matter (pOM)
Q@
Q
S
tressor QO
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Cumulative Risks from Stressors to Endpoints, Entire

atchment




Summary:
The Sediment Risk Ranking Model

@ Provides a framework to link catchment objectives to
sediment sources

© Enables assessment of relative risk, including
Impacts and benefits

© Generates testable hypothesis about sources and
potential impacts

© Can
@ Can
@ Can

pe linked to other tools
pe used to drill down to identify specific risks

pe used prognostically e.g. to avoid pollution

swapping
© Can be linked to mitigation measures and economic
appraisal.
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Thank-you
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