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OBJECTIVE AND
TARGET GROUPS

Well-founded and transparent
risk assessments to support
remediation decisions.

e

Describes key concepts,
assessment approaches,
methodology.

Primarily a technical guidance -
to support e.g. consultants and
responsible parties that perform
the assessment but also the

reviewing authorities.

-



WHAT NEEDS TO BE ASSESSED?

Contaminant dispersal and load in general

Contaminant (dissolved) transport to
water

Particle bound transport to sites
downstreams

Contaminant uptake in food chain
Recontamination risks
Population effects in benthic organisms

Effects in fish, amphibians

Human health risks (fish, drinking water,
swimming etc.)

Secondary poisoning of predators
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HOLISTIC
PERSPECTIVE

Sources and dispersal pathways
Catchment area, land use
Water recipients

Ecosystems

Impacted area

Area use, water use

Ambient background
concentrations




GUIDANCE ON
BACKGROUND
CONCENTRATIONS
(SGI, 2024)

Bakgrundshalter i sediment

Begrepp, undersokningsmetoder och tillstindsbaserade
beddmningsgrunder

Linksping spel 2024

Terminology:
Natural background
Preindustrial background

Ambient background

»
Upstreams concentration

Assessment criteria

. Radande bakgrundshalt
O Verksamheter och aktiviteter uppstroms

Verksamhet som undersoéks
. Illustration Tereze Ladekrans, SGI




--------- MAIN PRINCIPLES

Short- and long-term risks, also related to climate
change and land uplift. Identify potential sudden
events.

Water use and use of the area, also taking e.qg.
development plans into account.

Ecosystem services. Highlight risks related to
consumption of fish and shellfish or drinking water,
also where not currently relevant or planned.

Source? Assessment of amounts transported to
other areas, water or biota. Stringent assessments
for ubiquitous substances already present above

effect levels.

Combined, direct and indirect exposures.

Impact on biodiversity? Potential for recovery (e.g.
toxic)? Protected areas, endangered species

Illustration: Thereze Ladekrans, SGI
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GEOTECHNICAL

—— INSTITUTE

GENERAL REMEDIATION OBJECTIVES -

&, EXAMPLES

—— INSTITUT

« There is no significant contaminant transport from the
contaminated sediment site. The spread of dioxins and
PFAS is non-existent or negligible.

« The aguatic ecosystem is healthy and resilient.

» Fishing can be conducted in the area and fish and seafood

Onskat tillstdnd i vattenmiljon is safe to eat.

enligt bestdmmelser och miljémal

Underlag for formulering av dvergripande 3tgardsmal vid

« The water can be used for drinking water production
Hiskbedomning av Rrorencde sedimentomrbden . .y
without additional treatment.

April 2026




" SWEDISH
GEOTECHNICAL
= INSTITUTE

CONTAMINATED SEDIMENT SITES
VS. WATER FRAMEWORK DIRECTIVE STATUS ASSESSMENTS

« Sweden has established EQSs also for sediment (HVMFS 2019:25).

* Needs to include an assessment of whether the contaminated
sediment site may adversely affect the status of /downstream/ water
bodies.

« Common basis: the protection of e.g. aquatic organisms in the short
and long term. But contaminated site assessments may need to
consider additional substances and deeper sediment layers.
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PREDICTING THE FUTURE - DIFFERENT
TIME SCALES ARE RELEVANT

« Exploration projects « Land uplift
« Ship traffic, dredging » Climate change
« Sudden events (including -« Drinking water

accidents) « Fishing

« Swimming




Berdkning av
Kemisk analys av ytvatten koncentratiol

ys av potentiellt

Ny e SRRORay | TAD
KEM y APPROACH

«  Kemisk analys av porvatte

yrd kemisk analys \ . ————— Bioackumulatic

/ *i\ it Chemical analyses and assessment
v TO BIO  am criteria for different contact matrices

s N \ [t In vitro assays and biomarkers
\ Bottel

Exponeringsbiomarkor Effektbiomarkor

Bioavailability

. . .
Halt i valien, sekondiriepilining

‘Halt i dricksvatien, minniskors hilsa.

halt .:-l._qa.
Hilt i vivnad, toxiskt fir egna orpmismen
sloaldfjur, miinn
‘shaldjur,
‘Halt i vatten, pelsgicka organismer

Bioaccumulation and secondary poisoning

~- A/ Matric och ! - | A E
sloyddsobjelt

. N EEROREE assessment @

(tlaga 2, 5 och & 21l HVMFS 2019:25)

Sufficient information to
assess risks and load

Sampling, chemical analysis

Sediment cores description ﬁ wm x x |
Guiding questions e H h I t h 5 k
No more - III ea rIS S
Uncertainties remain significant? investigation :“'Pi“i.'hnﬁm’m *
needed
Calculation of contaminant flux e T = . .
ispersal risks
Aquatic footprint Sufficient information to N, TEL och PEL-~viirden (CCME, 1099) x
Concentration in other matrices | *°°°° " e o — e 1
(fir saciment) (RIVM, 2015a.b)
Uncertainties remain significant?
ﬁmm%"‘m x x Sekundarfoérgiftning vid
sampling methods, e.g. sediment Ofedrliostd, férorenad mark och sediment
traps e e = = En Bng av andra fanders ingar for ri
2007) Sl Wernersson och MichaelPltrson
O, Tissne Residne Gridalines (TRE) x Uppdesgsgivare: Statens Geotekniska Insitat
(CCME, 1958)
USA, Envronmentsl Residne Effects x
Datuhase (ERED)
SE, Tillstindchaserade x
i sedument

‘bedimuingsgrumder fiir:
(Josefsson, 2017; SGI 2024b)



STEPWISE, SEPARATE EFFECTS ASSESSMENTS

BENTHIC INVERTEBRATES SECONDARY POISONING OF PREDATORS

:"?g':i::;:ff'”gi” Analysera bioackumulerande Bverskrids
- . féroreningar i ytliga sediment Analysera potentiellt st:,:i; ec
Analysera effekter in vitro, biotillginglig
pa ytliga sediment. * koncentration
JA v JA
Komplext I
fororenade g
BEQ> il N i Analysera féroreningshalter i
BEQ-ref? * = £ Analysera fororeningshalter bottenlevande organismer
S
] £ i faltinsamlad predatorfisk. (bioackumulationsférsék eller
' I anal " A ) ) § - 'g faltinsamlade).
Analysera potentiellt nalysera potentiellt Riskkaraktarisering, 59 < I
biotillganglig fraktion biotillganglig + inklusive utredning av =3 S
med in vitro analys kencentration orsak-verkan. . 2o
5E
@1% TOC > 85 _ e
NEJ 4 »— >sLvdigadjur? 8=l . Cmedi Cmedel
. 5 Rt 28 L T e Cmedel-ref
= a e 2
) ] a g
Effekt-biomarkarer = z 5
evertebrater E =
2 3
< Effektbaserade i
»| o N Cmedian
‘ Lester b - fiskbiomarkérer @5% lipid
. n vivo tester p . e : o 5
JA pa minsten N vertebratar (kapitel 6) >QSsecpois?
NEJ pd bada JA p& minsten
Risk for effekter pa Bottenfaunaundersakning
mjukbottenlevande ) i - -
evertebrater behdver inte I | I R;rkgarakté;:erlng. JA D"'{‘;?sfﬂ Berakna dos som
o O T, 2 . nklusive utredning av f+ (NOAEL for "
L NEJ pa samtliga orsak-verkan. predator exponeras fér

PELAGIC ORGANISMS HEALTH RISKS

NEJ i
Analysera faroreningar . A”"'Vse"a h”d'"af”_TU"'Sk_a Analysera Cmedian>
viiga sediment 'Oac'“{m“: erands fororeningar fororeningshalter i fisk Cmedian-ref
i ytliga sediment. : ?
JA | analysera effeker invitre, yelie och skaldjur. :
pé ytliga sediment. *
L]
JA
- x
Anyserayt-och nabsera effeer nvivo, |, A —
ottenvatten B3 yt- och bottenvatten A NEJ Berékna dos som
. ménniskor exponeras for
| via fisk och skaldjur
-
NEJ Analysera humantoxiska féroreningar
e JA i de sedimentskikt som manniskor kan Uppskatta den dos som
mi S sorsk ‘ direktexponeras for och berdkna dos minniskor exponeras
JA inklusive utredning av ,ef':: na pdals’ " fér via andra
orsak-verkan. speciil a:’.a'f?" ‘UC exponeringsvigar (luft,
’ '3 upprepa jamforelsen
=t L Analysera humantoxiska féroreningar 1A annan mat etcetera)
NEJ pa bada Effekt-blomarkarer o A pa det vatten som manniskor kan
8 'é ) exponeras fér i samband med bad *
<« B . eller intag av dricksvatten och Riskkaraktarisering,
. B X E . Analysera potentiellt berskna dos inklusive utredning av
JA pa minsten | 1 v tester NEJ pa biotillganglig orsak-verkan,
samtliga koncentration
] k2 b 4
Populationsstudier
Risk for effekter pi
vattenlevande organismer vid JA
exponering via vattnet
behdver inte utredas vidare.
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GENERAL GUIDANCE

Main guiding principles for sediment risk .
assessment

Risk assessment vs WFD status classification .

General guidance on the assessment of future
risks, including suggested time scales .

What should generally be known about the area-
Conceptual models
General remediation objectives

Exposure and effects assessment - guiding
questions and general flow charts

TECHNICAL GUIDANCE

Sediment characterisation and vertical
distribution

Identification of critical receptors and exposure
pathways

Sampling methods

Stepwise approach to assess contaminant
transport and load

Stepwise approach to asses aquatic effects

Stepwise approach to assess secondary
poisoning

Stepwise approach to assess human health
risks

R ——————————————
AMONG THE CONTENTS

ANNEXES

Climate change and its impact on contaminated
sediment sites

Ecosystem services provided by benthic
communities

Equations for contaminant flux and load
calculations

Assessment criteria
In vitro assays
Biomarkers

In vivo assays

Potential bioavailability

Materials and objects, e.g. fiber sediments
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