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_' Situation

- Growing awareness of CEC:
* Presence in the environment
* Risks to humans and
environment
- Growing need to develop a
sustainable policy for these CEC

European Sullied Sediments project

-------------------- OVAM

A ARCADIS

Design & Cunsuuancy
for natural and
built assets

Aim

Support policy makers in their
decisions regarding sediment
management

Aim
Avoid risks involved in

reuse of CEC
contaminated sediment

Task

I<“““

Develop decision system for
CEC contaminated sediment
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Task 1

—i Aim 1 m :@

1. Identify possibilities & 1. Gain overview of existing Help decision-makers deal
bottlenecks international target values with CEC contaminated

2. Gain insight into international 2. ldentify key exposure & sediments
standardization frameworks spreading pathways
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Task 1

—i Aim 1 > Aim 3

1. Identify possibilities & bottlenecks -------------------
2. Gain insight into international

standardization frameworks
Task 1.1 | Targeted literature review

Bottlenecks Possibilities
1. Definition of CEC's is not clear 1. Importance of international comparison
2. Lack of information on CEC's 2. Determine end-point receptors

3. Use of categories
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Task 1

—i Aim 1 > Aim 3

1. Identify possibilities & bottlenecks
2. Gain insight into international

standardization frameworks ’
Task 1.2 International questionnaire

1. Limited information available
2. Standards are in development
* some countries: only a strategy

* some countries: already standards
3. Existing standards are at least based on human and or ecotoxicological data
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Gain overview of existing international target values

Identify key exposure & spreading pathways

General substance infarmation

Lewels UK

standard or emerging

reuse |banisite). project specific

reuse [anksite)- project

Iproject CRT) E% Sail Organic

CAS number EU Number Name of priority substance (EU 2003/39/E0 \hantiflad 25 priority Log Ko oct lmpertamt and point contaminant (in mast EU =pacific iproject CHT], &% 2ol matter
haardoussubstance  (Ecofide, 20018)  receptor (Ecofide 2018 Organic matter !
countries) (1) Grazing animals (mgfkg) human health {without plant
15872608 280-110.8 “Alachicr 23
- 37000
2043711 human health without plant
120127 Anthracene M a7 wcology standad parametgr | o8 animals - risk medel uptake
1912248 2176178 Atrazive 6
71432 2007537 Benzene 21 standard parameter
not applicasie notapabcable  Brominated diphenylethers ! 5984 human |biota)
7440438 2311528 Cadmium and fts compounds P na ecology standard parameter
5535848 2874765 Chiaraalianaes, € 10-13 W 3 predatar
470206 2074320 Chlarfenvinghas 3 ecology
2921882 2208544 Chlarpyrifas [Chiaryrifas-ethyl) 5 ecology
107052 2034581 1.2-dichlaracthane 15 standard parameter
75092 008385 Dichinromethane 13 standard parameter
urEL? 42110 Di(z-ethylhexyljphthatste [DEHF) x 75 predatar
330541 2063544 Bisron 28
15297 2040734 Endsulfan x N ecology
1600
2059124 iy human health without plant
206-44.0 Flucranthene 532 human (éota) standard parameter g = uptake
18741 042738 Hexachionobenzens * 57 human |bicta)
B7-653 2007655 Hexachioroutadiens F 43
608731 2101685 Hexachiorocydohexane (HCH) ! 35 ecology
34123586 2518354 Isapraturan 5
250 =
2311004 human health without plant
7438.82-1 Lead and s compeunds na ecology standard pacameter | "B ANIMALE - risk mocel uptake
56
2312067 « human health without plant
7438976 Mercury and its campaunds :n na predatar standard pacameter | S0IN8 ANIMals «risk mocel uptake
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Task 2

Aim 2 »  Aim3

1. Gain overview of existing international target values
groemeoees 2. Identify key exposure & spreading pathways

Evaluation conceptual models

Before excavation After excavation
End-point receptor = ecological drivers End-point receptor = land use and leaching

Application scenario 1: Elevation above the ground

(1) Dermal contact (4) Ingestion meat/milk
@) inhalation (1) Ingestion

(1) Dermal contact T
(2) Inhalation (3) Ingestion

() Drinking (1o Ingestion Ly cuvle

Crag— o
R 'i_*i % v

REUSE OF SEDIMENT AS SOIL
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Help decision-makers deal
with CEC contaminated

@ Develop decision system sediments

Basic principle

Data availability
-+ Reuse possibilities | T

Uncertainty/variability l
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Method

> Aim 3

Help decision-makers deal
with CEC contaminated
sediments

Task 3 Develop decision system

Data availability

-+

Uncertainty/variability

Tiered approach

« Screening step - basic screening on the parameter of concern- orders of magnitude
« Fast decision with limited data “very contaminated” versus “detection limit”

* determine the category of a compound (based on availability of data and uncertainty)
- collection of data to calculate levels for reuse as soil and/or construction material
- determination of uncertainty level

*Reuse possibilities high

Reuse possibilities

« category 2: all data available to calculate Human exposure (intervention levels) and leaching (reuse as construction
material) but no or limited ecotoxicological data available to calculate levels for free reuse

10} san|iq1ssod

* category 3: all data available to calculate Human exposure but uncertainty on data is high

« category 1: all data available to calculate levels for reuse as soil and/or use as construction material J
* category 4: too little data available to calculate Human exposure or high uncertainty on data }

€E€E€ELKLK
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Tiered approach

* Screening step : basic screening on the parameter of concern- orders of magnitude
 Fast decision with limited data “very contaminated” versus “detection limit”

* determine the category of a compound (based on availability of data and uncertainty)
- collection of data to calculate levels for reuse as soil and/or construction material
- determination of uncertainty level

* category 1: all data available to calculate levels for reuse as soil and/or use as construction material
* Reuse possibilities high

+ category 2: all data available to calculate Human exposure (intervention levels) and leaching (reuse as construction
material) but no or limited ecotoxicological data available to calculate levels for free reuse

* category 3: all data available to calculate Human exposure but uncertainty on data is high

* category 4: too little data available to calculate Human exposure or high uncertainty on data

€E€E€EELKL

104 59131]11550d

Design & Consultancy
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A ARCADIS

Screening step
Fast decision: very clean < very contaminated
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Tiered approach

: . _ Screening step
* Screening step : basic screening on the parameter of concern- orders of magnitude
* Fast decision with limited data “very contaminated” versus “detection limit” Fast deC|S|on' Very Clea n < Very co ntan‘”nated

* determine the category of a compound (based on availability of data and uncertainty)
- collection of data to calculate levels for reuse as soil and/or construction material

Categorization step

- determination of uncertainty level

................... Evolving decision system:
substances can change category

* category 1: all data available to calculate levels for reuse as soil and/or use as construction material
* Reuse possibilities high

+ category 2: all data available to calculate Human exposure (intervention levels) and leaching (reuse as construction
material) but no or limited ecotoxicological data available to calculate levels for free reuse

104 3131115504

* category 3: all data available to calculate Human exposure but uncertainty on data is high

* category 4: too little data available to calculate Human exposure or high uncertainty on data

€E€E€EELKL
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Tiered approach
. . _ Screening step
* Screening step : basic screening on the parameter of concern- orders of magnitude
* Fast decision with limited data “very contaminated” versus “detection limit” Fast decision: ve ry clean & very co ntaminated

* determine the category of a compound (based on availability of data and uncertainty)
- collection of data to calculate levels for reuse as soil and/or construction material
- determination of uncertainty level

Categorization step

* category 1: all data available to calculate levels for reuse as soil and/or use as construction material I .
Reuse possibilities according to category:

_—

* Reuse possibilities high

» Agricultural use
* Residential use
* Recreational use 1
« Industrial use 2
» Construction material

* Treatment/dumping J jl

+ category 2: all data available to calculate Human exposure (intervention levels) and leaching (reuse as construction
material) but no or limited ecotoxicological data available to calculate levels for free reuse

104 59131]11550d

* category 3: all data available to calculate Human exposure but uncertainty on data is high

* category 4: too little data available to calculate Human exposure or high uncertainty on data

€E€E€EELKL
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Calculate free use concentration

- Leaching concentration

- Between 60-80% of intervention value
agricultural use 1% organic matter

- Maximal 3 x detection limit (if target
values lack)

Leaching model

Exposure model

and/
or

Calculate levels for reuse of sediment as soil

- Agricultural use
- Residential use
- Recreational use
- Industrial use

Exposure model

and/
or

¥

¥

Concentration < calculated level ‘free use’

Concentration < calculated level reuse of soil

no‘

-]
/

Free use of No free use of
sediment as sediment as
soil soil

)

Check other
reuse

possibilities

’ yes no ‘

Reuse of sediment as soil No reuse of
possible (for the specified sediment as
use) soil possible
Condition: investigation of ¢

the soil where the

sediment will be applied is Check other
mandatory (studie ontvangende reuse

grond) possibilities

A 4

Calculate levels for reuse of sediment as
construction material

Leaching model

¥

‘ Concentration < calculated level reuse of soil

= e

Reuse of sediment as No reuse of

construction material sediment as

possible construction

o . material

No restrictions on location possible

of reuse above or below

groundwater level l
Sediment
treatment or
dumping
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Characteristic Type Category 1 Category 2 Category 3 Category 4 Heptachlor
Human exposure
Physicochemical data
Solubility (S) PHYS X X Xor (X) Xor (X) X
Vapor pressure (D) PHYS X or not relevant (*) X or not relevant (*) Xor (X) or not relevant (*) Xor (X) or not relevant (*) Not relevant
Octanol/water partition
PHYS X X Xor (X) Xor (X) X
coefficient (Kow)
Henry-coefficient (H) PHYS X or not relevant (*) X or not relevant (*) Xor (X) or not relevant (*) Xor (X) or not relevant (*) Not relevant
Human toxicity data
Carcinogeneity HUMAN X X (X) 0 X
Tolerable Daily Intake or reference Dose (for carcinogenic
HUMAN X X (X) 0 s
or non-carcinogenic compounds)
Tolerable Level in air HUMAN X or not relevant (*) X or not relevant (¥*) (X) or not relevant (*) 0 Not relevant
Drinking water level HUMAN (X) or 0 (X) or 0 0 (X)
Level in vegetables HUMAN (X) or 0 (X) or 0 0 (X)
Level in meat/milk HUMAN X (X) or 0 (X) or 0 0 (X)
Ecotoxicological levels
Toxicity data
Levels for cattle and plants ECO X (X) or0 (X) or0 0 0
Bioconcentration factor ECO (X) or 0 (X) or 0 0 (X)
Leaching
Physicochemical data
Solubility (S) PHYS X X Xor (X) X or (X) X
Octanol/water partitioncoefficient (Kow) PHYS X X X or (X) X or (X) X
Henry-coefficient (H) PHYS X X Xor (X) X or (X) Not relevant
Leaching
Toxicity data
Tolerable Daily Intake HUMAN X X (X) 0 I X

20




Characteristic Type Category 1 Category 2 Category 3 Category 4 Heptachlor

Human exposure

Physicochemical data

Solubility (S) PHYS X X Xor (X) Xor (X) X
Vapor pressure (D) PHYS X or not relevant (*) X or not relevant (*) Xor (X) or not relevant (*) Xor (X) or not relevant (*) Not relevant
Octanol/water partition

PHYS X X Xor (X) Xor (X) X
coefficient (Kow)
Henry-coefficient (H) PHYS X or not relevant (*) X or not relevant (*) Xor (X) or not relevant (*) Xor (X) or not relevant (*) Not relevant

Human toxicity data

Carcinogeneity HUMAN | X X | (X) 0 X
Tolerable Daily Intake or reference Dose (for carcinogenic HUMA Reuse pOSS | bI | 1ties aCCOI’d | ng to CategOry: X
or non-carcinogenic compounds) . Ag ricultural use
Tolerable Level in air HUMA ° Residential use Not relevant
Drinking water level HUMA e Recreational use (X)
Level in vegetables HUMA ° Industrial use (X)
Level in meat/milk HUMA . . 2 (X)

» Construction material

+ Treatment/dumping
Levels for cattle and plants ECO 0
Bioconcentration factor ECO I (AT UTU 1 (AL OTU ] U (X)

Leaching
Physicochemical data

Solubility (S) PHYS X X X or (X) Xor (X) X
Octanol/water partitioncoefficient (Kow) PHYS X X Xor (X) X or (X) X
Henry-coefficient (H) PHYS X X X or (X) X or (X) Not relevant

Leaching

Toxicity data
Tolerable Daily Intake HUMAN X X (X) 0 ¥
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